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PA3BPABOTKA BU3HEC-IIPOLIECCA 1JIs1 OIU®POBKHU ABTOMOBMUJIBHBIX
JAOPOTI'

AnHoTanusi. B maHHOW cTaThe paccMaTpHBAacTCS TMPOOJIeMa ONTHMH3AIMKA MapIipyTa B COBpE-
MEHHBIX YCJIOBUSIX C MPUMEHEHHEM LHU(POBBIX TEXHOJOTHUH. B pe3ynbTare BBINOJHEHHOTO aHaIN3a
pean30-BaH MPOLECC BUICOCHEMKH U OUM(POBKH MapIIPyTa, YTO MO3BOJISICT Oosiee 3PPEKTUBHO JOCTUYD
TpeOyeMoro pesyibraTa 3a KOPOTKOE BpeMs C MHHHMAaIbHBIMH SKOHOMHYECKHMH 3arparamu. ONHcaHBI
METOJBI YIIYUIICHHUS] CEPBUCA U MUHUMH3AIIUN PACXOJ0B B TPAHCIOPTHOH cucteMe. Omucanue JAOMOJTHEHO
JWHAMUYECKUMHU UMHUTAIMOHHBIMU MOJIESIMH, IIOCTPOEHHBIMUA Ha OCHOBE HoTanuii BPMN.

KaroueBbie cioBa: Business Process Model and Notation (BPMN), GusHec-poriecchl, JIOTUCTHKA,
onndpoBKa, TpaHCTIOPTHAS U POBU3AIIHS

BBenenue
B pa3BuTHM 5KOHOMHKU CTpaHbl TPAHCIIOPTHASI CUCTEMA UTPAET OJIHY U3 KIFOUYEBBIX POJIEH, TaK KaK
OT €ro COCTOSIHMSI 3aBUCUT KOHKYPEHTOCIIOCOOHOCTh MPEANPUATHM CTpaHbl HA BHYTPEHHEM W Ha
BHEUIHUX phIHKaX. B ymydlneHuu nmpoMeliieHHoro npousBoacTBa Pecnyonuku Kazaxcran ocoboe
3HAYEHUE HMMEET Pa3BUTHE IEPEBO3KH KPYNMHOTaOAPUTHBIX TSHKEIOBECHBIX TI'py30B. Pa3Bu-THe
JTaHHOM cepbl MOMOTIIO OBl MPU CO3JJaHUU HOBBIX MPOU3BOJICTBEHHBIX O0OBEKTOB B TaKUX Ce-pax
Kak HeTeXUMHUS, METAJLUTyprusi, SHepreTuka u Tak nanee. Co3gaHHe HOBBIX MPOMBINIJICHHBIX H
SHEPTETUUECKUX TEXHOJOTUN BEJET K MOBBIIIICHUIO MOIIHOCTH M MPOU3BOIUTEIHHOCTH CTPOSIINX-
csi 00BEKTOB, TPEeOYIOMIMX MOHTaXa Bce 0ojee KpyMHOrO0 MOHOOJIOYHOTO OOOpYyHOBaHUS, KOH-
CTPYKIIMH, KOMIIEKTHO-OJIOYHBIX YCTPOUCTB TPAHCIIOPTHOM MAcCOM O HECKOJIBKHUX THICSY TOHH.
Pemrenne BOmpocoB TpaHCIIOPTHUPOBKHU I'PY30B — 3a/Jada OYEHb BaXKHas. 3ajaya Mo ONTUMU3AIUU
Mpolecca TPAHCTIOPTUPOBKOH SIBISIETCS OJHUM U3 KITFOUeBBIX. [loBEIIeHHE Y3P(EKTUBHOCTH Tepe-
BO30K C ’KOHOMHUYECKOM TOUKHU 3pEHHSI TOCTUTaeTCs TJIaBHBIM 00pa30M 3a CUET MOBBIIICHUS TPOU3-
BOJUTEIBHOCTH MOJBUKHOTO COCTaBa U ONTUMM3ALUNA MapUIpyTa TPAHCTIOPTUPOBKHU.

O06bem 3a71a4, KOTOPbIE HEOOXOMMO PEeIIaTh MPU ONTHMHU3AIMK MapIIpyTa B COBPEMEHHBIX
YCIIOBUSIX, MIOCTOSIHHO BO3PACTaeT, MOITOMY TpeOOBaHMsI MO OBICTPOJCHCTBUIO, HAICKHOCTH, TOY-
HOCTH U Jp., NPEAbSBIIEMbIE K CUCTEMAaM HEYKJIOHHO yBenuuuBaroTcs. OOecneueHue TpeOyembIx
XapaKTePUCTHK  MOXKET  OCYIIECTBIATHCA  ABYMsl ~ crmoco0aMu:  KOHCTPYKTOPCKHM |
aNropuTMUYECKUM. KOHCTPYKTOpPCKHI Croco0 MpenronaraeT HaJludue HOBOW TEXHOJIOTHYECKOM
0a3bl, JIIUTEIBHOTO BPEMEHHM U CYIIECTBEHHBIX (PMHAHCOBBIX 3aTpaT. AJITOPUTMHUYECKUI CIOco0
MO3BOJISIET IOCTUYb TPeOyeMOro pe3yibTara 3a KOPOTKOE BPEMSI ¢ MUHUMAIbHBIMU (DPUHAHCOBBIMU

3aTpaTaMu.
OcHoBHasi KOHIeNIUsI Pa3padoTKu

A. Kapma npoyeccos

Kapra nmpouecca mpaer rpadudeckoe npeacTaBIeHUe OM3HEC-apXUTEKTYPhl U TIOMOTAET OIpe-
JeNATh OM3HEeC-PYHKIIMA U BHICOKOYPOBHEBBIC MTPOIIECCHI BHE 3aBHCHMOCTH OT BBITOTHSFOIIMX WX
moel U Ou3Hec-eIMHULL. B OCHOBHOM ONpenensioT CIeayolie BUbI IPOLIECCOB:

e (OCHOBHBIE ITPOIECCHI.

e [lpoueccesl yrpaBieHus.

e BcromorarenbHble POLIECCHI.

OcHOBHBIE OM3HEC-TIPOIIECCHI CO37aI0T JO0OABICHHYI0 CTOMMOCTh MPOIYKIIMA W/HMIW YCIYT,
npenjgaraeMeix opranuzanueii. OHM UMEIOT CTPATerHuecKoe 3HAUYCHUE: SBISIOTCS NCTOYHHKOM Te-
HEpPUPOBAHUS 10X0/a MPEANPHUATHS U 3aJI0TOM €ro KOHKYpeHTOocrocoOHocTu. MIMeHHo uepe3 oc-
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HOBHBIE TPOIIECCHI MPOXOIUT BCSI MPOU3BOAUMAS MPOIYKIUS H/UIU YCIYTH M UX KOMIOHEHTHI, CO-
CTaBJIAIOIIAA LIEIb JEATEIBHOCTH OPraHu3alMy. B opranusanuu CyniecTByIOT CIEAYOIUE IPOoLec-
CBI:
OcHOBHBIE TIPOLIECCHI:
— Buaeocbemka mapuipyra.
— Onudposka MapupyTa.
— CocraBieHle ONTUMAIBHOTO MapuIpyTa.
Otuer 00 onTUMHU3ALUH.
[Ipoueccel ynpaBiieHUs:
— KOHTpOJIb KITFOUEBBIX MOKa3aTeNen.
— YnpasieHHE Ka4ECTBOM OTUETa.
— JI0OKyMEeHTOOOOPOT U OTYETHOCTb.
BcnomorarenbHbie TPOLIECCHI:
— Pazpabotka u ynyumienue I'T undpacTpykTyphl.
— Oonognenue I10.
— Tex. obcnyx)uBaHue.
Kapra npoueccoB opranusanuu npuseaeHa Ha Pucynke 1.

Mpoueccbl ynpaBneHus

MoTtpe6HocTb KoHtpons
KnueHTa K/I04eBbIX
nokasarenew

Ynpasnehue [TlokymeHT0060pOT 1 MpoaykTsl KnuenTe!

Ka4yecTBOMm oT4yeTa OTYETHOCTb

OCHOBHbIE NpoLecchl
Momowb npu
cocraBneHue
MapupyTa npu
TPaHCNOPTUPOBKE
KpynHorabapuTHor
o rpysa

L

Bupeo cbemka
mapupyTa

UI9HHBLUgel1d0d

nacnoprusauua
aBTOMOGUNbHbIX
popor

Ouudposka CocraBsneHue Otuer 06
mapuwpyTa ONTUManbHOro onTuMUsaLmi
mapuwpyTa

00 19h10 u 1Admdewn
UMHELIWOX 3UXO9hNLONIO

onTumMmusaumna
pacxogos
NOrUCTUYECKNX
KOMNaHuu

BropocTeneHHbie npouecchl

UUTTBEMINULLO

Pa3pa6oTtka u
ynyuwenne IT O6HoBneHue MO Tex o6cnyx
UHGPaCTPYKTYpb!

Pucynox 1 - Kapma npoyeccos

B. Pmn mooensv buznec-npoyeccos

buzHec-monp30BaTeNM BKIIOYAIOT B ce0s1 OM3HEC-aHAIMTHKOB, CO3/IAIOIINX M YTYUIIAIOIIAX
MPOLIECChI, TEXHUYECKUX pa3pabOTUYMKOB, OTBETCTBEHHBIX 3a pEAIM3AIMI0 IPOIECCOB U
MEHE/KEpOB, CIEISIIMX 3a MpolueccamMu W ynpasisoomux uMmu. Co3ganue Habopa YCIOBHBIX
0003HaYeHMIi, MOHATHBIX BCEM sABIAeTCA riaBHod 3amadeii BPMN. Horamus m mMomenb OuzHec-
MIPOLIECCOB CIIYXAaT CBA3YIOIIMM 3BEHOM MEXAY pa3pabOTKON Iu3aiiHa OW3Hec-Tpoliecca M €ro
peanuzanuu. Huke Ha pucyHke 2 npuBeaena BPMN mozens 6u3Hec-IpoIeccos.
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Pacyet mapwpyra ¢ Tp rpysa

oBkM |

H —~ nony4exne ey
H N o i 6asa
g asTop3auma API lﬁP_“’E&J HAHHBIX
:
o
N
- e =l MR PRACETE h J
<
\
e‘_l_;' Bhposepka mpwm ;
CKOPOCTE pacteTa | AaHHLIX pamera i :anoz;::::ns
vapwpya | 1 [ ]
i i
i
I
—_—

B pacuer
noﬂyweme nepeuqHan | mapuwpyta
MHopMALWiA ofpaboTka d
HayaTh COCTABNEHUA MapupyTa s :

MappyTa

i
rexepauvA gps|
mapwpyta |

Cucrema

Ka4ecTeo anroputma

0TNpaBka Ha
nepepacyet

-I-aamewauwn
0TNPaBKa 3aRBKK o E\ cor X

HeT

Hauats pacuet ycTpavBaet nu

MapupyT

onvcaHue
MaplpyTa

API KnueHTa

Pucynox 2 - BPMN busnec-npoyecca, “AS-1S”

Ynpasienue OM3Hec-IpoLeccoM

OnudpoBka aBTOMOOMIIBHBIX JTOPOT MPOU3BOASTCA C LIENbI0 MOJIYyYeHHUs] OOBEKTUBHBIX JIaH-
HBIX O HaJMYUM JOPOT U JOPOXKHBIX COOPYXKEHUH, HMX MPOTSHKEHHOCTH, TEXHUUYECKUX
XapaKTepUCTUKAX, HATMYUN UHKEHEPHOT0 000pY0BaHUs, 00yCTpOHCTBAa U OOCTAaHOBKH JOPOT IS
JaTbHEUIIero COCTaBIEHUs] ONTUMAIBHOTO MapLIpyTa sl TPAHCIOPTUPOBKU KPYIHOTaOapUTHBIX
rpy30B. Ouu@poBKy MapuipyTa IpOU3BOJAT Ha OCHOBAaHMM JIAaHHBIX, MOJIYYEHHBIX B pe3yJbTaTe
o0clie1oBaHUsI aBTOMOOMIIBHON JOPOTU C MOMOUIbI0 HHCTPYMEHTOB U 000py/10BaHUs, IpeaHa3Ha-
YEHHOTO JIJIs IPOBEACHUS pabOT Mo o1udpoBKe.

Brnanensuem OusHec-mpoliecca sBISETCS JeNapTaMeHT —YIpaBlieHHE JIOPOKHBIMU aKTHBa-
mu”. Bragenen 6usnec-mpoliiecca HeceT OTBETCTBEHHOCTD 3a:

— JIOBEJIEHHE JI0 BCEX YYaCTHHKOB OM3HEC-MpoIlecca BaXXKHOCTH YJIOBJIETBOPEHHs TpeOoBa-
HUM TapTHEPOB U NOTpeduTenel Gu3Hec-npoIecca;

— JIOBEJIEHHE 0 BCEX YYAaCTHHUKOB OM3HEc-Ipolecca He0OXOAUMOCTH JIEHCTBOBATh COTJIac-
HO 3aKOHY ¥ MHBIX HOPMAaTUBHBIX JOKYMEHTOB;

— peryJsipHbINA aHaJIU3 X0/1a OU3HEC-Ipollecca;

— pa3paboTKy AEUCTBUH, KOPPEKTUPYIOIINX X0 OM3HEC-TIpoIiecca;

— obecrieyeHre BCeMH HEOOXOAMMBIMU pPeCypcaMi JUIsl BBIIOJIHEHUs paboT B paMkax Ous-
Hec-TpoIiecca;

— KOHTPOJIb 32 XOJIOM U Pe3yJIbTaToM OU3HEC-IpolLiecca.

Mogenu periiaMmeHTHpYyeMoro Ou3Hec-mporecca (rpaguuecKkue cCXeMbl) IPUBEACHBI HAa pU-
CYHKax HUXKe:
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B nanHoil muarpamme ykazaHbl BXOJBI M BBIXOJIBI MPOIECCA, a TAKXKE OTOOPAKEHBI MEXaHM3-
MBI U peCypchbl JaHHOTO OM3Hec-Tpolecca.

BAFTJAPJIAMAJIBIK KAMTAMA K¥PY K9HE BIJIIM UHKEHEPUSACBI

HopmaTtueHbIA akT LD i
P . 3apaHue
Mopsaok
oumcpoBkKn yqactka "
> Oundposka asToMobMNLHBIX Aopor

Bupeo
dann

AD
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CucremHble
anm

OTtyert o porope B

cdopmate JSON

MO popoxHas
naGopartopus
KAZDOR

Pucynok 3 - Konmexcmuas ouacpamma obusnec-npoyecca “Oyughposka asmomobuivHuix oopoe”

Ounposka asTOMOBKMABHBIX JOPOT

WCMNONL3YETCA B: |ABTOP: OATA: IE.M.ZOZO.PASPABATHMETCH HYUTATEb LATA| KOHTEKCT:
MNPOEKT: PEBW3KMA: 16.04.2020 YEPHOBWK
PEKOMEH/OBAHO |
SAMEYAHKWA: 12345678910 NYBENUKALIMA
HopmMaTtuBHbIA aKT TexHu4eckoe
"TopAACK OUNGpoBKK | JAAEHAE
yyactka "
3armpyska suaeo
danna e MO
NopomHan —
nabopatopus
KAZDOR
Al
’ Oundpposra
napaMeTpos A0pOU
Bupeo
daiin
A2
CocTaeneHne atyeTa OT"leT o
e
© Aopore forope B
thopmate
A3 JSON
Onepatopbl CuctemHsie MO popoxHas 3arpyska oTveTa B
anm nabopatopus ] CvhA =
KAZDOR
Ad
f ¥ T T
i
I
Berka: AD HassaHue: Homep: 2

Pucynox 4 - Jlexomnosuyus 6usnec-npoyecca “Oyugposra agmomoounrbHulx oopoe”

Mogaeasn 0usnec-npouecco TO BE

st Toro, 4TOoOBI YTO-TO ONTHMU3HMPOBATH, CHauala HY)KHO OINHUCATh TOT OOBEKT, KOTOPBIi
OyZeT moaBepraThCsi U3BMEHEHUSIM, [IOTOM €0 UCCIIE0BaTh, IPOAHATIU3UPOBATh CUIIbHBIE U c1adbie
CTOPOHBI, BO3MOKHbIE BapHAHTHI MOBBILIEHUS 3(()EKTUBHOCTH, BHIOpATh U3 HUX JTYUYIIMH U TOJIBKO
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MIOTOM TIPOU3BECTH BCE HEOOXOIUMBbIE M3MEHEHHUsA. To ke camoe KacaeTcst U paboT, CBA3AHHBIX C
onTtuMu3anuen ousnec-mporeccoB. [locne Toro kak 3T pabOThI BBINOJIHEHbI, MOXKHO MPUCTYNATh K
aHaIM3y OM3HEC-TIPOIIECCOB, BBISIBJICHUIO CIOKHOCTEH, MPOOJIEM UX pean3aliy, a TAkKKe K TOUCKY
MyTel peleHus TUX MpooIeM U MOBBIIEHUIO 3(h(HEKTUBHOCTH peau3aliy MPOLIECCOB.

Bxone ananusa ObLIH BBISBJICHBI IIPOOJIEMBI, KOTOPBIE MOTYT BO3HUKHYTH B XOJI€ pean3anui
Ou3HEC-TIPO1IECCOB OLU(POBKU JOPOT U IMYTH UX PELICHHH.

Taoauna 1 — IIpoodsembl

IIpobiema

Pemenust

Ilonydyenue HeKkOppeKT-
HBIX JAHHBIX C JIaTYUKOB HaBU-
rauui TpaHcnopra

1.
paropuu

YCTaHOBUTB U OIPEENUTh ONTUMANBHYIO CKOPOCTh MEPEIBIKEHHS JOPOKHOHN J1ab0-

2. BI)I6paTI) NpaBUWJIBHOC BpEM JId BUACOCHEMKH. Tak kak HEPABHOMEPHOE JABUIKCHUEC

Kymuts npyroe o6opynoBanue

JIOPOYKHOM JTAOOPATOPUH BIHSICT HA KAUECTBO MOTYYaEMbIX JaHHBIX
3.

IlepBuuHble HaAcTpOWKH
nmatunkoB (kamepa, GPS, INS)
3aHUMAaeT MHOTO BPEMEHU

I.
LIbE0 YepHO-OEIIBIi TOCKN)

Paspaborate [10 ans HacTpoiiku kamepsl (HampuMep, HACTPOWKa KaMmephbl ¢ MOMO-

Ommbka omepaTopa npu 1. OOyueHue onepaTopoB
onuppoBKe 2. TloBropHast mpoBepka pabOTHI CTAPIINM ONEPATOPOM
3. BHenmputh BUIBI MOOMIPEHNUIT 32 0€30IIHO0YHYIO BBITOIHEHHYIO paboTy
HexBarka maHHBIX Ui 1. Jlo Havana ChbeMKH OIIPEISNIUTh BCe HEOOXOIMMBIE TapaMeTphl OLU(PPOBKU
COCTaBIICHUS ONTHMAJILHOTO 2. IlpenocTraBUTh TEXHHYECKYIO BO3MOXKHOCTB OIlepaTopaM Ha JOTOJHUTEIBHYIO BHICO-
Mapupyra  TPaHCIIOPTHUPOBKH | ChEMKY M OLM(POBKY MapiipyTa
rpysa

[Tocne mpoBeaeHUs TIIATETBLHOIO aHAJIM3a BCEX BXOJIOB U BBIXOJIOB OM3HEC—IIPOIIECCOB, MO-
nenb OusHec-mporieccoB B HoTaniuu BPMN Obuta ontumusupoBana. Mojens 10 ONTUMH3AIUNA U
ontuMmusnposanHas mozens TO-BE npusenena Ha pucyHke 5.

PacueT mapwpyTa ¢ Tpe6oBaHWAMM rpysa

Middleware
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fi\ |
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BANNAALUNA BXOAALMX
AaHHBIX

obpaBoTka
OaHHBIX

reHepauuA gps
mapupyTa

}

_ \
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-

——
Gasa
AaHHBIX
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o ©

| corn
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HET
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MapwpyT

Pucynok 5 - Onmumusuposannas mooenv TO-BE buszne—npoyeccoe cemu
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BriBoa

BrinonHeHHble nccneqoBaHus MO3BOJISIOT ClIEIaTh CIEIYIOLUIUE BBIBOABI U IPEIIOKECHUS:

1. Ha Tekymuii MOMEHT Ka3aXxCTaHCKHE KOMIIAHUHM HE UCTOJB3YIOT MPOTrpaMMHOE odecrede-
HUE JJIS ONTUMH3AIUU PAcXOJ0B M MOCTPOCHHE MapILIPYTOB IMPHU MEPEBO3KE KPYMHOTraOapUTHBIX
IPY30B, YTO MEMIaeT MAaCIITAOMPOBAHUIO U PA3BUTHUIO ITON OTPACIIH.

2. IlpoBenst ananu3 cdepbl TPAHCHOPTUPOBKHU KPYMHOTaOAPUTHBIX I'PY30B, MOXHO 3aKIIO-
YHUTh, YTO Y MPEANPHUATHH, KOTOPHIC 3aHUMAIOTCS B c)epe TPAHCIIOPTUPOBKH, HE CYIIECTBYET TEX-
HUKHU U TMPOTPAMMHOI0 0OecreyeHus, KOTOPbIe MCIOJB3YIOTCS B MHUPOBBIX KOMITAHUSX JJISl Mepe-
BO3KH CBEPXTSDKEIOBECHBIX TPy30B. KpoMe TOro, CHIIbHO M3HOIIEHA JOPOKHAS HHPPACTPYKTYpa B
Kazaxcrane. UccnenoBanHsie MeToAbl OUU(POBKUA M AITOPUTMBI MOCTPOCHHUS MapUIPyTOB JaeT
BO3MO>KHOCTh Pa3BUTHIO JIAHHOU OTPACIIH.

B xone BbimonmHeHUs AaHHOW pabOTHl OBLIM PAacCMOTPEHBI OOIIME MPHUHIIUIIBI TOCTPOCHUS
HABUTAIIMOHHBIX CUCTeM. PaccMOTpeHa apXuTeKTypa TOpOKHOH naboparopun. B Teopermdeckoii
4acTU JaHHOW paboThl ObUIM PACCMOTPEHBI MPHUHIMIIBI MOCTPOCHHUS alllapaTHO-IPOrpaMMHOTO
KOMIUICKCA, a B MPAKTUYCCKOM 4acTH pabOThI pAaCCMOTPEHBI OM3HEC-TPOIIECCHI TI0 OIM(PPOBKE aB-
TOMOOMJIBHBIX IOPOT U COCTaBJICHHE ONTUMAILHOTO MapIIpyTa AJis TPAHCIIOPTUPOBKY TPy3a.

Takum 00Opa3om, BCE BBIIICH3IOKEHHOE MO3BOJIIET 000CHOBATh HEOOXOIUMOCTh HM3y4CHUS
METOJI0OB ITOCTPOEHHUS MapUIPyTOB, KOTOPOE MUMEET B JAHHOM CiIy4yae MPUHLMUIINAIBHOE 3HAUCHHE
JUISl pa3BUTHUS OTPACIIU IPy3a IEPEBO3OK.
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Cepixo6aii E.E.", Taup P.T.', Kyaugsixos A.A', Haasroxuna H.OK. !
Koanapapl uudpaaHabIpyabIH OM3HEC MPOIECIH TaMBITY

Anparna. Makanana nupiblK TEXHOJIOTHSIIAPABI KOJI/IaHa OTBIPHIN, 3aMaHayH JKaFaannapia
MapuIpyTTapsl OHTAMIAHABIPY Maceneci TamKbuiaHa bl JKypriziireH Tangay HOTHXKeciHAe OeifHe
asz0ara TYCipy JKOHE MapUIpyTThl HUQPIAHIBIPY TPOLECi iCKe achIpbULIBI, OYJI KbICKA YaKbIT
IIH/Ie MUHAMAJIBI YdKOHOMUKAJIBIK IIBIFBIHAAPMEH KaXETTI HOTHIKETre KOJI KETKI3yre MYMKIHJIIK
oepeni. Kemik jxylieciHIe KbI3MET KOPCETYII >KaKCapTy KoHE HIBIFBIHAAPIbI MHUHUMHU3AIUSIAY
omicrepi cumartanraH. Cumarrama BPMN Oenrinepi Heri3iHae IUHAMHUKAIBIK MOJECIBACY
MO/JIEJIbJICPIMEH TOJIBIKTBIPBLIFaH.

Tyiiingi ce3gep: BPMN, OwusHec-nporecrep, JOTHUCTUKA, UUQPIAHABIPY, KOJIKTIK
uudpraHasipy

Serikbay Y.Y.', Tair R.T.', Kuandykov A.A. ', Nalgozhina N.Zh. '
Development of a business process for digitizing roads

Abstract. This article discusses the problem of route optimization in modern conditions using
digital technologies. As a result of the analysis performed, the process of video filming and digitiza-
tion of the route has been implemented, which makes it possible to more effectively achieve the re-
quired result in a short time with minimal economic costs. The paper describes methods for improv-
ing service and minimizing costs in the transport system. The description is supplemented with dy-
namic simulation models based on BPMN notations.

Key words: BPMN; business processes; logistics; digitization; transport digitalization.
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KyanapikoB A0y  AoasikaabipoBuyd, IIpodeccop,  XambikapaiblKk — aKmapaTThIK
TEXHOJIOTUSIap YHUBEPCUTETI, «AKIApaTThIK >KyHenep» KadeapachlHbIH IPOpECcCcopsl.

Haabro:xkuna Hypryas Komaprkbibl, «KomnbloTepmik jkoHe — Oarmapiamalibik
KaMTaMachl3 eTy» OutiM Oepy OarmapiiaMachIHbIH 2 KypC JOKTOPAHTbI, XaJlbIKapalblK aKIapaTThIK
TEXHOJIOTUSIIAD YHUBEPCHUTETI
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MMPOEKTUPOBAHUE U PABPABOTKA HH®OPMAIIMOHHOW CUCTEMBI JIJIS
OBPABOTKHM HAYYHbBIX TPYAOB

Annomauusa: Pocm 06vemos Hayunvlx mpyoos 8vi3viéaem HeoOX00UMOCHb WUPOKO20 UCHOTIb308AHUSL
UHMOPMAYUOHHBIX MEXHOI02ULL 0151 9M020 npoyecca. B nocneonee epems gospacmaem nompednocms 6 pas-
PabomKax UH@OOPMAYUOHHLIX CUCEM PA3TUYHO20 Xapakmepa 015 pabomwl ¢ Hayuubimu mpyoamu. Credo-
8AMENLHO, PA3PAOOMKA U UCCTEO08AHUE MAKUX CUCTEM ABIAEMC aKmYalbHoU 3a0adel. B oannoii cmamve
PACCMAmMpPuBaromest Cywecmsylouue UHQOPMayuoHHble CUCMEMbL U NPOSPAMMbL OJisk 00PAbOMKU HAYYHBIX
mpyoos, u 8vl0enaomes ocobeHHocmu 0auHvix cucmem. Ilpugooumces ananuz npoyeccos u pazoop anco-
pumma cucmemvl. B pezyromame anaiuza cghopmupogana onmumanbHas mooeis npoyeccos. Ilpueooumes
onucanue paspabomanHol UHGOPMAYUOHHOU cucmemsl 0Jis1 00pabOmMKU HAYYHBIX MPYOO08.

Knrwouesnie cnosa: obpabomxa Hayunvix mpyoos, UHGOPMAYUOHHASL CUCTNEMA, HAYUHble MPYObl, NAd-
auam, HayuHas paboma, NPoBepKa epaMMamuKi.

BBenenune
Hayunas pabora, B IIMPOKOM CMBICJIE CJIOBa, ATO HWCCJICJIOBAaHHE, BKIIOYAIOIIEe B ceOs 000
dhopmanbHBIN cOOp TaHHBIX, HHGOPMAIMK U (DAaKTOB JJIS pa3BUTHS 3HAHUU. JIJIs1 HEKOTOPBIX JIFOICH
HamucaHNe HAayYHBIX CTaThel SBISETCS YacThiO OBITOBOM >KM3HMU WM PabOTOM, a AJisi KOTO-TO, 3TO
HACTOJIBKO 9Y’KJI0, YTO OHH JakKe HE YMTAIM HU OJTHOW HayYHOW CTaThU B CBOCH >KM3HU. BOJbITHH-
CTBO XOTs OBl pa3 B *HU3HU CTAIKUBAIUCH C HEOOXOAMMOCTBIO HATUCATh HAYYHYIO CTaThIO, IUIIJIOM,
auccepranuio. [ kaxkaoro HarmMcaHUsl HAYYHOM CTaThU B TMEPBBIM pa3 ObUIO CaMbIM CIIOKHBIM U
HEMOHSTHBIM U3 BceX. BO3HHUKAIOT TPYJHOCTH, HaUMHAsE OT (POPMYITUPOBAHUS Ha3BaHUS HAYYHOU
paboThl, 3akaHuMBast ee 0OpMIICHHEM, HE TOBOPSI YKE O TOM, YTO CaM IMPOLIECC UCCICTOBAHUS U
HaMUCcaHMs Hay4yHOU paboThl 3aHUMAET He Manoe Bpems. [loaToMy Bo3HMKaeT HEOOXOAUMOCTH OM-
THUMH3UPOBATh U MOBBICUTH 3PPEKTUBHOCTH UccieaoBareneid. B HacTosIee BpeMs, BO3pacTaeT 1mo-
TpeOHOCTH B pa3paboTKax MHPOPMAIIMOHHBIX CUCTEM PA3IUYHOIO Xapakrepa sl padoThl ¢ Hayy-
HBIMH TpyJaaMu. B cBsizu ¢ 3TuM, pa3paboTKa U UCCIeIOBaHUE TAKUX CUCTEM SIBJISETCS aKTyalbHOU
3a7ayeil.

CaMplil ay4muid cnoco0 MOCTHKEHUS ONTUMH3AUU U 3(PPEKTUBHOCTU 3TO aBTOMATH3AIUS
MIPOLIECCOB CO3JaHUs HAyYHOU paboThl. Cpeay Bcex 3TaloB HAMHMCAHUSA CTaThH, MIPOBEpPKA Ha ILa-
ruar, Ha rpaMMaTHYecKrue OMMOKH M Ha COOTBETCTBUE C TPEOOBAaHUSMHU SBISETCS CaMOM MYTOp-
HOH, HO HEMaJIOBaXHOW YacThiO padOThl. MIMEHHO 3TH BBIIIENEPEUYHUCICHHBIE 3Tambl IMPOBEPKHU
MOXHO aBTOMAaTH3UPOBATh U TEM CaMbIM JaTh UCCIICAOBATESAM COCPEAOTOYMTHCS HA CAMOM aHaJIH-
3€ U UCCIIEJOBAaHUH HAYyYHOU 00IacTH.

MeToabl McCIeTOBAHNSA

B cTarbe ucnonp3yeTcs MeTol CpaBHUTENBFHOTO aHaJIM3a, MPUMEHSIEMBIH K CYIECTBYIOIINM
MH(POPMAIIMOHHBIM CHUCTEMaM M Iporpammam Juis o0paOOTKM Hay4HbIX TpynoB. CpaBHeHHE WH-
(OpMaIMOHHBIX CHCTEM MPOBOIMTCS MO HECKOJIBKUM KpuTepusM. [lomyueHHbIe TaHHbIE aHAINU3H-
PYIOTCSL ¥ BBIZCTSIOTCS OCOOCHHOCTH JIAHHBIX CHCTEM. B pesynbraTte aHanmsa cOpMHpPOBaH CITH-
COK HEOOXOJMMBIX (PYHKIIMOHAIBHBIX TpeOOBaHUI K pa3padaTbiBaeMOil HHPOPMAIITMOHHON CHUCTE-
Me, CO3/JaHa MOJIENb IPOLIECCOB U MPOyMaH alrOPUTM.

PGSyJIbTaTLI HCCJIeJ0BaHUA

AS-IS - Mmogens "kak ecTb", MOJIENb CYIIECTBYIOIIETO COCTOSHUS CUCTEMBL. [laHHas Mozenb
MO3BOJISIET CUCTEMATU3UPOBATH MPOTEKAIOIINE B IAaHHBI MOMEHT IPOLIECCHI, a TAK)XKE UCIOJIb3Ye-
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Mble MHGOpMaImoHHbIE 00BEKTHI [1]. Ha 0CHOBE ATOTO BBISBISIOTCS yS3BHUMbBIC MECTa B OpraHH3a-
MU U B3aUMOJICHCTBUU OM3HEC-TPOIIECCOB, ONpEIEsIieTcs HEOOXOAUMOCTh TE€X MJIM UHBIX U3MEHe-
HHI B CYILIECTBYIOIIEH CTPYKTYpE.

[Tocne geranbHOrO MCCIEA0BaHUS MTPOLIECCOB pabOTHI AHAJIOTOB CO3/IaHHOM CHCTEMBI CO3/1aHa
MOJIeTIb TIPOLIECCOB, YTOOBI OMTUMU3UPOBATh U YIYUIIUTH cucTeMy. Ha pucyHnke 1 mokazaHa mo-
Jenb mponeccoB AS-IS, oHa cOCTOUT U3 ABYX MYJIOB U MOKAa3bIBAET OCHOBHOM MPOIIECC MCITpaBIie-
HUS JIOKYMEHTA I0JIb30BaTeNs HA caiiTe, HAUMHAs C €ro BXoja Ha CailT, 3aKaH4YMBasi COXpPAaHEHUEM U
CKa4MBaHUEM JIOKYMEHTA.

HayyHan
pabota
none3osarena

VicnpaeneHHas
paboTa
nonb3osarena

Ckayatb
thaiin
COXpaHUTb
hain

BeecTu
HOBBbIIA
napone 1
NoBTOPWTE
HOBBIA
napons

Cosgats
HOBbI##
LOKYMEHT

Caenatb
MCnpaBneHns

Monb3oBaTens
BOLIEN B
cucTEMy

Hanucats
TeKCT

MNonb3oBaTenn

Bxof Ha calT

OTKpBITE
CYLUECTBYOWNIA
AOKYMEHT

B
: : Bepto

cobinka MMCLMO CO CCLINKOH
AEACTBUTENbHA MpoBepnTh TexkeT

1yac MposepuTs a MposepuTs CobpaTb
TEKCT Ha oopMneHie BCE

MposepuTs

BBE/lEHHbIE

rpamMMaTU4ecKne
nnaruat P TEKCTA OLLNGKN
AAHHBIE

OLUINGKN

Cuctema

=118 =}

Hesepto "PaBOThI "Hay4Hble UHTepHeT .

nons3osaTenei” paGoTh" Bpema Ha HaxoKaeHWe OLWMGOK

Pucynox 1 - Moodens npoyeccos AS-1S

TO-BE - monens "kak gomkHo ObITh". Kak mpaBuiio, 1aHHas MOJENb CO3/1a€TCsS Ha OCHOBE
AS IS, ¢ ycTpaHeHHeM HEIOCTaTKOB B CYILIECTBYIOLIEH OpraHU3aluu OU3HEC-TIPOIIECCOB, a TAKXKE C
UX COBEpIICHCTBOBAHUEM U ONTHUMM3AIME. DTO JOCTUTAETCS 3a CUET YCTPAHEHUs! BBISIBJICHHBIX Ha
6a3e ananuza AS-IS ysa3Bumbix MecT. Ha pucynke 2 nzo0paxxena mojens nporeccos TO-BE.
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Pucynoxk 2 - Mooenv npoyeccos TO-BE

Orta Mozenb SBIsIETCS YIy4YIIeHHOW Bepcuell MoAenu Ha pucyHke 2. bpumm chemanbl
CJIEYIOINE U3MEHEHUS:

— T0CJI€ BOCCTAHOBIICHHS MapoJisl, MOJIb30BaTeNsl OTIPABAT HA CTPAHUILYy BXOAa, Te OH Oy-
JIeT NOATBEePK1aTh CBOIO JINYHOCTb;

— T0JIb30BaTeNb MOKET 100aBUTh TOTOBBIM TOKYMEHT C YCTPOMCTBA;

— JUIsl TOTO YTOOBI MPOBEpKa 1u1a ObICTpee, TPH Mpoliecca MPOBEpKH OyAyT UATH Mapaieb-
HO U HE3aBHCHUMO OT APYT APYTa;

— no6aBneHsl TpeOOBaHUS K 0POPMIICHHIO;

— B 0a3y naHHbIX «PaboTa nmonb3oBaresei» OyAeT aBTOCOXpaHEHHEM J100aBIAThCS TEKyllas
paboTa Mmoab30BaTEII.

Ha nannbplii MOMEHT UMErOTCS WHGOPMAIMOHHBIE CUCTEMBI JI MPOBEPKH Ha TUIaruaTt v Ha
rpamMmarndeckne omuOkn. OTHUM K3 OONBIINX TPEACTABUTENICH WHCTPYMEHTOB JIJISl IPOBEPKHU Ha
rpaMMaTH4eckue ommoky, seisercs Grammarly. Grammarly - 3To HHCTpYMEHT Ui TEChbMa, KOTO-
PBIi TIOMOXKET BaM MPOBEPUTH HECKOJIBKO THUIIOB OIIHNOOK.

Grammarly ucrnonb3yoT pasHOOOpa3Hble HHHOBALMOHHBIE MOJIXOMAbBI - B TOM YHCIE Mepeo-
BOE MalllMHHOE 00yYeHHue ¥ IITyOoKkoe oOydeHue. Ha qaHHbBI MOMEHT OHH MTOCTENICHHO OTKPBIBAIOT
HOBBIE BO3MOXKHOCTH B HCCIIEIOBaHHMAX Mo oOpaborke ectectBeHHOro si3bika (NLP) [2]. UToObI
MPaBUIILHO 00palaThIBaTh TEKCThI HA €CTECTBEHHOM SI3bIKE, OHU JIOJKHBI ObUIA TIOHSTH, KaK (yHK-
[IMOHHUPYET S3bIK, KaK €ro U3y4aloT U Kak OH pa3BuBaeTcs. CHHTAaKCUYECKUE U CEeMaHTUYECKUE Tap-
Cepbl KaKk MHCTPYMEHTHI KOMITBIOTEPHOH JIMHTBUCTUKHU TIO3BOJISIFOT MM M3BJIEKAaTh CTPYKTYPHUPOBAH-
HYI0 WH(OPMALIMIO U3 MUJUTMOHOB (hparMeHToB HeoOpaboTaHHOTO TekcTa. CHHTaKCHYEeCKUM aHa-
TU3 SBJSIETCS KIIIOUEBOM 4acThi0 KOHBEiiepa 00pabOTKU TEKCTa, a SI3BIKOBAsi CTPYKTYpPa, KOTOPYIO
OH coznaet, no3Bossier Grammarly obecrnieunBaTh OOpaTHYIO CBSI3b NMPH HANTMCAHUU B PEATTLHOM
BpPEMEHHU.

Bropas cucrema, KoTopasi ABISETCS OJHUM U3 JYUIIUX TOMOIIHUKOB JIJIsl MPOBEPKHU HA IIa-
ruar, 3to Whitesmoke. Whitesmoke - ofHO U3 camMbIX HAJIEKHBIX H TOYHBIX POTPAMM JISI TIPOBEP-
ki 1iaruara. [lomumMo mpoBepkHM TIpaMMaTHKU U KOPPEKTOpa, MPOrpaMMHOMY OO€CreyeHHIO
Whitesmoke a1t 60pbObI ¢ TUIarMaToM J0BEPSIIOT MHOTHE Hay4dHble paboTHukH. Whitesmoke cka-
HUpYET MUJUIMApAbl BeO-cTpaHMIl U pecypcoB B MHTepHeTe, 4TOOBI MPOBEPUTH HEOPUTHHAILHOE
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WIA CKOTIMPOBAHHOE COAEPKMMOE B BallleM TOKYMEHTe, U 0ToOpakaeT ux. MHTerpamus ¢ 6payse-
pom, MS Word u Outlook momMoskeT ymy4dmuTh HaydHyIO padboTy.

IIpeumyiuecrsa:

— CKaHUPYET M COIOCTAaBJISEeT HAY4YHYIO paboTy ¢ MIJUTHApIaMH BeO-CTpaHUIl, YTOObI 0OHa-
PYXKHTh CXOACTBO B 0OpabaTbiBaeMoii pabore;

— 3TOT MPOAYKT SIBJIAETCS KpoccraaT(opMeHHBIM, a TAKXKE TOCTYIIEH OHJIAWH, MTO3TOMY €ro
JIETKO HCII0JIb30BaTbh;

— JIydinasi MpoBepKa Iiaruara Jjis Hay9HbIX padoT.

Henocratku:

— HE UMEET TaKou OOJIBIION 0a3bl JAHHBIX, KAK HEKOTOPHIC aHAIOTH.

Tenepb paccMOTpUM alNrOpUTM HaxoKAEHUs rarnara. Cucrtema co3zjaHa ¢ IMOMOUIBIO S3bIKA
Python, u st TOro, 4TOOBI CAENATh AITOPUTM JIJIsl IPOBEPKH TEKCTA HA TUIArHaT HY)KHO JOOaBUTh
O6ubnmoteky Uit MammHHOTO 00YyueHwus. [Tpu pabore Obuta ncnons3oBana 6ubnmmoreka scikit-learn.

KomnbroTepsl MOTYT MOHMMATh TOJIBKO HYJIU W €AMHUIBI U JUIS BBHITIOJHEHUS! HEKOTOPBIX BbI-
YHCIICHUH C TEKCTOBBIMH JJAHHBIMH HY>KEH CIIoco0 mpeoOpa3oBanms Tekcra B uncia [3]. [Ipormece
peoOpa3oBaHUs TEKCTOBBIX JAaHHBIX B MAacCHUB 4HceNl 0OBIYHO H3BecTeH kak word embedding, s
ATOTO MCIIOJIb30BaHbl BCTPOCHHBIC (yHKIMK Oubimoreku scikit-learn.

Jliist oOHApy>KEHUS CXOJICTBA B JOKYMEHTAX UCIOJIB3yeTCsi 0a30Basi KOHIICTIIIUS BEKTOpa, CKa-
JSIPHOTO TIPOW3BENICHUS, BRIUMCINUB 3HaueHne Cosine similarity MeKay BEKTOPHBIMHU IPEICTaBIIE-
HUSIMU TEKCTOB [4].

Pucynok 3 - Cosine similarity

Cosine similarity - 3To mokasaresb, UCIIOIb3YEMbIH ISl ONpEesIeHUs] TOr0, HACKOJIBKO IO0-
XO0KH TOKYMEHTBI HE3aBUCUMO OT uX pa3mepa [S]. Ero dopmyna umeer ciemyromyto Gopmy:

A*B _ X%, AB,
lAlllIBI

similarity = cos(8) =

[
z |

[
[%m n 2
,,qlzz':lf'lz' ,lez':i B

MareMaTHUECKU OH M3MEpSeT KOCHHYC yIila MEXKIY ABYMs BEKTOPAaMH, MPOCIMPYEMBIMU B
MHOTOMEPHOE MPOCTPAHCTBO. B 3TOM KOHTEKCTE JIBa BEKTOpA IMPEJICTABISAIOT COOOW MaCCUBBI, CO-
JepIKaIre KOJINYECTBO CJIOB B IBYX JOKYMCHTaX.

[Ipn HaHeceHMHM HA MHOTOMEPHOE IMPOCTPAHCTBO, TIE KaXJI0€ W3MEPEHHE COOTBETCTBYET
CIIOBY B JIOKYMEHTE, cosine similarity oTpaxaet opueHTaiuo (yroji) J0KYMEHTOB, & HE BETMYHHY.

[IpenmymiecTBoM cosine similarity B ToM, 94TO Ja)ke €Ciu J1Ba TTOXO0XKHUX JOKYMEHTA HaXOJsT-
Csl JAJIEKO JIPYT OT JIpyra IO €BKIUJIOBOMY PACCTOSHHIO, HO YroJl MEXAY ITOKYMEHTaMU MOXET
OBITh MaJICHFKUM. UeM MeHbIIe Yo, TeM OoJbllle CXOJICTBO. B utore ¢ momorpo cosine similarity
CJIOBA TPEJICTABIIIOTCS B BUJIC TTO3UITUH B IIPOCTPAHCTBE.
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Hanee paccmoTpum cam anroput™. HMcnonssyercst OS Module nns 3arpy3ku myTei TeKCTO-
BbIX (paitsioB, a 3arem TfidfVectorizer nyis BcTpanBaHUs CIIOB B HAIllM TEKCTOBBIC AaHHBIC U Cosine
similarity 111 BBIYMCIICHUS IJIaruara.

[Tocne co3maercs aABe JIAMOaa-PyHKIMH, OJTHA JJIs TPEOOPa30BaHUS TEKCTA B MACCHBBI YHCEIT,
a Ipyrasi IJisl BBIYUCIICHUS CXOJICTBA MKy HUMHU.

O0cy:xaeHne pe3yibTaTOB

PazpaOoranHas cucrema [y 00pabOTKM HayyHBIX pabOT YYHUTBIBAET BCE BbIIICHEPEUHUCIICH-
HbIe 0COOEHHOCTH MHOCTPAHHBIX cUcTeM. llmaHupyercs co3naTh MHOOPMAITMOHHYIO CUCTEMY, KO-
Topas OyJeT NPOBEPsTh HA IJIaruaT, Ha FPAMMaTHYECKUE OIIMOKU U HAa COOTBETCTBHE C TPEOOBAHUS
MHU.

1. [Inaruar. MudopmanmonHas cucrema Oyaer 0OHapykKMBaTh CXOJCTBA WM KOIUH PaOOTHI.
Bce naiiieHHbIe pe3ynbTaThl OYAYyT BBIACIATHCS OT OCHOBHOT'O TEKCTAa U MOKA3bIBaTh HA UCTOYHUK,
IJle 3TOT TEKCT BCTpEeYaeTcsl.

2. I'pammarnyeckne ommOKu. Pa3paboraHHas cuctemMa OOHAapY)XHMBAE€T TI'paMMaTHYECKHE
OLIMOKHM U MTHOBEHHO PEKOMEH]1yeT BCE BO3MOXKHBIE BApUAHTBI UCIIPABIICHHUS.

3. TIpoBepka odopmieHus Tekcta. [locie mobaBieHUs TEKCTa MOXKHO OyneT cpasy ke
HACTPOUTH MPOBEPKY MO TPeOOBAHUAM K OPOPMIICHHIO, TAKME KaK CTUJIb M pa3Mep MpudTa, nois,
MEXCTPOUHBIH HHTEpPBaJI, BBIpaBHUBAHUE, a03alHbII OTCTYII U TaK Jajee.

Ha naHHbBII MOMEHT HE CyIIeCTBYeT MH(OPMALMOHHON CHUCTEMBI JJIsi MMPOBEPKH CTATbU Ha
COOTBETCTBUE TpeOoBaHMUAM. PazpaboranHass MH(OpMAIMOHHAs CUCTEMa MMEET MHTYUTUBHBIA U
MHHUMAJIMCTUYHBIA TU3alH.

3ak/roueHue

B nmanHoii paboTe mpoBeneH aHANIM3 MOJENH IMPOIECCOB, KOTOPHIM ObLT ONTHMHU3UPOBAH B
niporiecce. Takke OBLTH IE€TaTbHO PACCMOTPEHBI AITOPUTMBI I HAXOXKJIeHUs Tutaruara. Paspabo-
TaHHas WHQOpPMAIMOHHAs cucTeMa OyleT moje3Ha JUisl HayYHBIX paOOTHUKOB, CTYIEHTOB, Maru-
CTPAHTOB, JIOKTOPAHTOB U MpEIoAaBaTesIei, KOTOPbIE MUIITYT CTaThH, JUCCEPTALMH U IPYrUe HAYY-
Hble paboThl. CUCTEeMa UMEET MPEUMYIIECTBA HaJl MPUBEACHHBIMU BBIIIIE AHATIOTAMHU U MIPUBHOCUT
HOBYIO (YHKIIMIO POBEPKU opopMIIeHUsT HayuyHOU paboThl. PazpaboranHas nHopmanmoHHas cu-
CcTeMa MOMOKET MHOTUM CHELUATMCTaM COIKOHOMUTB BPEMsI U CKOHIIEHTPUPOBATHCSA Ha UCCIEI0Ba-
HUH.
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Kyman6aesa C.K.', Mamenxo I'.H. '
FouibiMu eHOeKTEPai OHAEYre apHAJIFaH aKNAPATTBIK *KYHeHI ko0aJjiay 'KoHe 3epTTey

Angatna. FeuipiMu eHOSKTEpHIiH KeJeMiHIH eCyl aKHmapaTThIK TEXHIOTHSIApIbl KEHIHEH
KOJaHyIbl Kepek eremi. Kasipri TaHma, FBUIBIMH KOOaHBI a3y YIIH OPTYPJi aKMapaTThIK
KYHenepi eHri3yAiH KaKeTTuir apryaa. JlemMek, MyHail sxyienepai 93ipiey KoHe 3epTTey 03eKTi
Mocene Oonbin TaObUIaAbl. byn makamana FpUIBIME €HOEKTEpIi OHIeyre apHaiFaH Kasipri Kes3ze
KOJIIaHBICTAFbI AKIAPATTHIK KYHeaep MEeH OarmapiiaManap KapacThIPhUIAIbI dKOHE OCHI KYHeIepIiH
epekienikrepl aikpiHaananpl. CanbICThIpMANbl Taljay o3IpJIeHeIl XoHe opOip aKmaparThIK
KYWEHIH apTBIKIIBUIBIKTApbl Kepcetiieni. [IpomecTepain Tanmgay HOTHXKEIEPl kKOHE aKIapaTThIK
KYHEHIH alropuTMi TannaHaibl. Tannay HOTHXKECIHIE aKMapaTThIK >KYHEHIH TUIMII MpolecTep
MOJIeTIi  KYpacThIpbUIa[bl. ThUIBIME €HOCKTEepJi OHACeyre apHajFaH aKNaparThlK JKYWCHIH
CUIIaTTaMachl KeATIpUIeIi.

Tyiiinai ce3mep: FeuUIbIMU €HOEKTEPII OHJECY, aKMAPATTHIK XKYiHe, FEUIBIMUA €HOEK, Iiaruar,
rpaMMaTUKaHbI TEKCEpY.

Zhumanbaeva S.K. 1, Pachshenko G.N.'
Desining and development of information system for the processing scientific works

Abstract: An increase in the volume of scientific works necessitates the widespread use of
information technology in its processing. Recently, there is an increasing need for the development
of information systems of various nature for working with scientific papers. Therefore, the
development and research of such systems is an urgent task. This article discusses the existing
information systems and programs for processing scientific works, and highlights their features. It
presents the analysis of such processes and of the system algorithm, an optimal process model built
as a result of the analysis, and describes the developed information system for the processing of
scientific papers.

Key words: processing of scientific works, information system, scientific works, plagiarism,
scientific paper.
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AiitoexkoBa M.B. , [Iamenko I'.H.
MexnyHapoaAHbIN YHUBEPCUTET MH(OPMALIMOHHBIX TeXHOJI0Tul, AnmaTsl, Kazaxcran

PA3PABOTKA UH®OPMAIIMOHHOM CUCTEMBI JJISI PACYETOB PEUTHUHI OB
YCIIEBAEMOCTHU CTYJAEHTOB

Annomauus. Passumue @vicokoxauecmeeHHvlx UHQOPMAYUOHHBIX MEXHOIO02UL cO30aaU HeobXoou-
MOocmb agmomamuzayuu ceti 061acmu Yen08eyeckoll 0esmenbHOCmu, 8 0cobeHHoCmu, 6 cghepe 06pazosa-
HUs.. B Hacmosiwee épems, 60 MHO2UX BbICULUX VHEOHBIX 3A6e0eHUAX UMEEeMCs C805 CUCeMA OYeHUBAHUS
3HAHUU, HO, MeM He MeHee, cucmema paciema pelumuH208 ycnesaemMocmu eue He Oblia Uccie008ana 6 Oa-
HOU 0011Iacmu, Xo0ms nompebHOCMb 8 SMOM cyujecmeyem. B 0annoii cmamve npugooumcs ananusz KOHMpOois
ycnegaemocmu cmyoenmos MeocOyHapoono2o yHusepcumema uH@opmayuonusix mexrosoeuti (MYUT). B
pe3yibmame  aumanuza Ovliu copmuposansvl mpebosanus K papadbamvléaemol cucmeme, d Maxice
@yHKYUO-HANbHBIE 803MOJCHOCMU U Npeumywjecmea 0Oyoyweu cucmemvl. Onucanvl nymu YayduleHus
Kauecmed 3HaHutl U ONMUMU3ayuY pabomsl 0essmeibHOCMU.

Knioueewie cnosa: peiimune, ycnesaemocms, UHQOPMAYUOHHAS CUCMeEMA, CUCTeMA NOOOEPIHCKU NPU-
uamus pewenuti (CIIIIP), mexcoynapoonsiil yHusepcumem ungpopmayuonnvix mexnonoauil (MYUT)

Beenenune

PeliTuHr ycrneBaeMOCTH CTYJEHTOB 3HAUMTEIbHO OTJIMYAETCS MO0 CPABHEHMIO OOBIUHBIM CHUCTE-MBI
OLICHHUBAHU CTYJICHTOB. B JTaHHOM pEWTHHIE MPENLyCMAaTPUBAIOTCA HE TOJIBKO OLEHKH YCIELI-HOU
y4eOHOU paboThl, HO U PE3yJbTaTUBHOCTh HAYYHOU, COIMAJIBHOW M TBOPUYECKOW MESITEIILHOCTH.
PelTuHT ycrieBaeMOCTH PacCUMTHIBACTCS 32 CEMECTP M HAKaIUIMBAETCs MO Mepe yueOHOU JiesTenb-
HOCTH. B KOHIIe ceMecTpa KypaTopbl M IIPENOAABATENId MOTYT HCIIOIb30BATh PE3YJbTAT JAHHOTO
pelTHHra A HarpakJIeHUW CTYJIEHTOB, B BHUJE OOyuY€HHUS 3arpaHulled, MPeJoCTaBICHUH JIbIOT,
pPEKOMEHIAINY ISl TPOJODKEHUS O0yUeHUsI B MarucTparype u acnupantype. PelituaroBas cucre-
Ma IM03BOJISIET HATJISIAHO YBUIETh YU€OHBIE TOCTHKEHUS 110 KaXKIAOMY IIPEIMETY, OLEHUTh CBOU J10-
CTHIKEHHUS B ydeOe, CPaBHUTh MX C ycleXaMu OJHOTPYNITHUKOB U MPUHATH MEPHI K UCIPABICHUIO
cutyaruu [1]. DTo CyIIecTBEeHHO TOBBIIIIAET MOTHBAINIO K ydeOe. C 3TOM MeNbio X0TeI0Ch OBl pa3-
paboTtaTh cOOCTBEHHYIO MH(OPMALIMOHHYIO CHCTEMY, KOTopasi OyJIeT COOTBETCTBOBATh CTaHAapTaM
U TpeOOBaHMSM HaIllero yHuBepcuTera, a uMeHHO MYUT.

lle./lb U OCHOGHbLE 3A0AUU UCCE006AHUSA

[IpoaHanu3upoBaTh CYMIECTBYIOIIME PEIICHUS B 00JacCTH BHEIPCHHUS HOBOW IIATPOPMBI IS
KOHTPOJISl YCIIEBAEMOCTH CTYICHTOB, a TakKe pa3padoTaTh CBOIO MH(MOPMAIMOHHYIO CHCTEMY JUIS

pacyeTOB PEUTUHTOB YCIIEBAEMOCTH CTY/ICHTOB.
Jlig nocTKeHHs yKa3aHHOM 11eJId B pa0OTe MMOCTABJIEHBI CIEAYIOLIUE 3a1a4H.

1. Coop naHHBIX U MH(OPMAIMH O CYIIECTBYIOUINX aHAJOTMYHBIX HH(OPMAIIMOHHBIX CHCTe-
Max.

2. Beenenue B MH(QOPMAILMOHHBIE CUCTEMBI OPraHU3aIMKi 00pa30BaTENbHOM JAeSITeIbHOCTH U
MMOHMMAaHHE OCHOB.

3. ®opMynMpoBaHUE AKTUBHOM KIMEHTCKOM 0a3bl.

4. HWccnenoanue u BbIOOp HEOOXOIUMBIX TEXHOJIOTUU JJISl peau3alui NHPOPMAITMOHHOMN
CHCTEMBI.

5. Pa3paborka UML cxem.

6. Coznanue AU3aiiHEPCKOM YacTH MIaT(HOPMBI.

7. Co3nanne nHPOPMAIIMOHHON CUCTEMBI.

DYHKYUOHATIbHBIE B03MOICHOCTIU
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* [Toncuer u oroOpaskeHHE TEKYIIETO W MAKCHMAaJIbHOT'O PEHTHHTra CTYJCHTOB BO3MOXHOCTb
KOHTPOJIMPOBAaTb CBOW PEUTHHI, CPaBHHMBATH CO CPEJHUM PEUTHMHIOM TIPYMIbI, YTO I1O3BOJISIET
IIPOU3BOJUTH MOHUTOPUHT CBOEH JIE€ATEIBLHOCTH.

 IlpenocraBieHue noapoOHON HHGOpMALUU 00 YCIIEBAEMOCTH 110 AUCLUILIMHAM Kadeaphbl.

* BBoI M pegakTHpOBaHUE CBEACHUH 00 ydamuxcs, KOHTPOJbHOW MH(OpMAIMH, CIIHCKOB
YCIIEBAaEMOCTH.

* PenaktupoBaHue u yaajieHue HHPOpMaLnu.

*  @OpMHUPOBaHUE U PACIIEYaTKa OTYETOB YCIEBAEMOCTU CTYJEHTOB.

Ipeumywecmea

% IlonnepxuBaeTcs HEOrpPaHMYCHHBIM KOJIMYECTBOM IOJIb30BaTelel, OJHOBPEMEHHO pabo-
TAIOIMIUX ¢ HHPOPMALMOHHON CUCTEMOI.

% Y1oOHBIH U1 TONB30BaTelist HHTepQeiic.

«» KauecTBEHHBIN U TOYHBIA pacyeT NJAHHBIX.
P bl

¢ BICTpBIii U IPOCTOI JOCTYII.

Tpebosanus k cucmeme:

1. Cucrema pacuera pelTHHra JOJKHA OKa3blBaTh IOMOIb IPU aHAJIU3€E YCIIEBAEMOCTU CTY-
JICHTOB.

2. CucreMa pacyeTa peiTHHra JOKHA TOMOTaTh KOHTPOJIUPOBATH KAU€CTBO OOPa30BaHMUS.

3. Cucrtema pacuera pelUTHHTa HE JODKHA MPOTUBOPEUUTH YK€ MPUHATON CHCTEME OIICHUBA-
HUS 3HAHUMU.

4. CucreMa pacueTa peMTHUHTa J0HKHA YIYUTHIBATh CEMECTPOBBIC MTOKA3aTENIN YCIIEBAEMOCTH.

Cucrema pacyera pelTUHra J0JKHA ObITh HalleleHa Ha Oo0ecreueHue MOMOIIU B MPOTHO3E

YCIIEBa€MOCTH.

6. Cuctema pacuera peMTHHIa JOHKHA NMOMOYb B Pa3BUTUM MOTHBALIMM CaMOYTBEPKICHUS
CTYJICHTOB, 3a CUET CTPEMJICHUS K JIyUYIIIUM pe3yjbTaTaM B TpyIIe, Ha Kypce, Ha GaKkyIbTe-
T€, B YHUBEPCUTETE.

7. Meroauka pacuera peTHHTa TOJDKHA OBITh MOHSATHA KAaK CTYJEHTY, TaK W MPENnoaaBaTeio

(coTpyaHUKY By3a).

9]

Cucrema ouenkn B MYUT
Taoauna 1 — Tadauna cucreMbl OLEHKH [2]

Onenka no HudpoBoii 5kBUBaAJIEHT IIpouentHoe OneHka no TpagUIHOHHOI cHcTeMe
OyKBEHHOI 0aj10B coiep:kaHne
cucTeMe
A 4.0 95-100 OTnnyHO
A- 3.67 90-94 OTimaHO
B+ 33 85-89 Xoporo
B 3.0 80-84 Xoporo
B- 2.67 75-79 Xoporo
C+ 2.33 70-74 Xopoto
C 2.0 65-69 Y 10BJIETBOPUTEIBHO
C- 1.67 60-64 'V 10BNETBOPUTETHHO
D+ 1.33 55-59 Y 10BIETBOPUTENBHO
D 1.0 50-54 Y 10BIETBOPUTENBHO
FX 0.5 25-49 HeynosnersopurensHo
F 0 0-24 HeynosnerBopurensHo
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Ha nanHbBIii MOMEHT IJI1 BBICTABJIIEHUS OLEHOK CTyJaeHTam B yHuBepcurete MYUT umeercs
cBos cuctema orieHuBanus «DLy» (puc.1) [3].

Calculated
Grade item weight Grade Range  Percentage
I Analysis, modeling and design of IS (AyiAce6exosa K.C.) M 2019-2020/1

® Begomocth

E PK1 (BegomocTb) = A-(94.03) 0-100 94.03 %

& PK2 (Begomocth) - B+ (88.50 0-100 88.50 %
%)

i PKcpa (Begomocthb) = A-(91.26 0-100 91.26 %
%)

B ®WHanbHbIA 3ksameH (BegomocTts) - - (92.00 0-100 92.00 %
%)

B Wrtor Begomoctun = 92.00 (A-) 0-100 92.00 %

Simple weighted mean of grades. Include empty
grades.

Pucynox I — Cucmema « DLy 011 oyenusanus cmyoenmos

B ocHOBY 3TOif ccTeMBbl BXOJUT BBEICHHUE JTOMOJHUTEIHFHOTO BHJIa aTTECTAlUU B «YYEOHBIN
IJIaHy, Ui TIOJIcUeTa UCToib3yeTcs «mpoctas ¢popmyna MYUT» (pucyHok 3). B aty cucremy mo-
I'yT OBITh BKJIFOUEHBI MPOMEXYTOUYHBIC aTTECTAlMH, a TAKXKE IMOCEHIAeMOCTh CTYIACHTOM JIEKIIUH,
CEMHHAPOB, Ta0OPATOPHBIX U MPAKTUUYECKUX 3aHSATUH.

B teueHne kaxmoro cemecTtpa CTYAEHT JOHKEH MPOUTH 2 TEKYIIMX PEUTHHT-KOHTPOJISA, IO
UTOraM KOTOPBIX OH JOMyCKaeTcs TU00 HE TOMYCKAaeTCs K CeCCUU.

WHTerpaneHble peMTUHIOBbIE
nokasatenu hoOpMHPYIOTCH Ha OCHOBE:
Ouenka =B1+B2+B3

4 N ([ N [ )
Bnok 1 Bnok 2 Bnox 3
%200/ 20/ PUHANBHBIA
PK1*30% PK2*30% Sx3amMen*40%
- AN N\ J

Pucynox 2 — @opmyna pacuema oyenxu no oucyuniune 3a cemecmp

Kak nokazano Ha pucyHke 3 ouenka PK 1, 2 cymmupyercs u3 nocemeHus BceX 3aHATUH CO-
IJIACHO PACHHUCAHUIO, aKTUBHOCTH HA 3aHATUAX M CBOEBPEMEHHOI'O BBINOJIHEHUS 3ajaHuil. MuHu-
MaJIbHBIN Oayut kaxkaoro pedtuHr-gonycka PK cocrasnsier 50 6amnoB. Peittunr nomyck (P/I) x cec-
cum coctasisiet cpeanee ot PK 1, PK 2 u CT u paccuntsiBaercs c.o.: PJI =(PK -1 +PK- 2+CT)/3 u
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paccuuteiBaetcs mo popmyne: U= PJ] *0.6 + sx3ameHanmonHas onenka* 0,4. Dx3aMeHaIMOHHAS
OIIEHKA BBICTABIISICTCS 110 Pe3yJIbTaTaM SK3aMeHa.

DSS kak TexHo0J10rusi 00beKTHBHOI0 AHAJIN3A NPEAMETHOM JesAITeJIbHOCTH.

st aHanmu3a, 00paObOTKU M BBIYMCICHHS JAaHHBIX MCIOJB3YETCS CHCTEMa MOJICPKKH MPHHS-
Tus pemennit. Cucrema noanaepxku npunatust pemenuid (CIIIIP) (anrn. Decision Support System,
DSS) 310 KOMIIBIOTEpHAs aBTOMATU3UPOBAHHAS CHCTEMA, LIEJbI0 KOTOPOW SBJISETCS MOMOILb JIIO-
JSIM, TIPUHUMAIOLIUM PEIICHHE B CJIOKHBIX YCIOBHUAX JUISl IOJTHOTO U OOBEKTUBHOIO aHaIM3a Mpe-
MeTHOU nesTenbHOoCTH [5]. MHpOpMAIMOHHBIN MOUCK, WHTEJUICKTYAIbHBIA aHAM3 JaHHBIX, pac-
CYXKJICHHE Ha OCHOBE IPELEACHTOB, JBOJIOLMOHHBIE BBIYUCICHUS U T€HETUYECKUE AITOPUTMBI,
HEHPOHHBIE CETH, CUTYallMOHHBII aHAIN3 B ce0s, JaHHYIO CUCTEMY.

Ha puc.3 n3o0pakeHbl OCHOBHBbIE KOMIIOHEHTHI WH()OPMAIIMOHHOW TEXHOJOTHUHU MOAJEPKKH
MIPUHATUS PEUICHUN JAHHOW CHCTEMBI:

MporpamHan
MCTOUHMKA JaHHE NoACUCTEMa YNpaBna WA
~,

MHDOpMALHMOHHIE g
CHCTEME . C¥bl | CYBM Ba3a mopeneit
aNEpayUoHHOND yROEHSA o o

- baza AaHHbIX |w—s Curetema o CTPATEMHHYECHMY

. yNpagneHus TAKTHHECHAX
BHELIHWE HCTOUHKHEM - WHTEPCPENCOm onepaTHBHBIX

- \_ MATEMATHUECHX ]
MpoYMe BHYTPEHHWE N A
MCETOUHWEK il .

nre

Pucynox 3 - OcnogHule komnonenmul cucmemuvl ROOOEPIHCKU NPUHAMUS PEUdeHUs

XpaHWIUIIE TaHHBIX, TSI XPAHCHUS CBEJCHHUH 00 yJaluxcs U UX YCIIeBaeMOCTH

AHanUTUYECKUE CPEICTBA MCIIONB3YIOTCS I B3aUMOACUCTBHSI MIpenoAaBaTeneil U CTy/IeHTOB,
a TaKKe JUIS HABUTAITUH 110 CHCTEME.

AHaTUTUYECKHE CUCTEMBI UCTIONB3YIOTCS JIJIsl TOUHOTO pacuera YCIeBaeMOCTU CTYACHTOB, 00-
pabOTKHU U TIOWCKA JaHHBIX.

KapTra npoueccoB cucrembl.

Kapta nporieccoB - 3T0 HHCTPYMEHT IS TJIAHUPOBAHUS U YIPABJICHHUS, C TIOMOIIBIO KOTOPOTO
yIOOHO OMHCHIBaTh TeueHue paboTrl [4]. Takke, OHA MOMOTAET MOBBICUTH d()PEKTUBHOCTH CUCTE-
Mbl. Cama KapTa JIeTUTCs Ha TaKUe MPOIECChl, KaK MPOIECCHl YIIPABJICHUS, OCHOBHBIE MPOIECCHI U
BCIIOMOTaTeNIbHBIE MPOIIECCHI, HO MEPEI 3TUM ONPEICSISIFOTCS OJIb30BaTeIN HAIICH CUCTEMBI U CaM
MPOAYKT. B moTpeOHOCTH MOb30BaTeNsl ONMCHIBAIOTCS TPEOOBaHMs KIMEHTOB K cucteme. [loTpeo-
HOCTH TI0 UX KaueCTBY W (YHKIIMOHAJIBHOCTH. B MaHHOM cilyyae 3T0 OpPMHPOBAHUE OTYETOB II0
yCIIEBaEMOCTH, TOYHOCTh U KaYeCTBO PacdyeTOB Kak Moka3aHo Ha puc.l. Jlanpie y Hac UIeT OCHOB-
HOM TPOIECC, MOKHO CKa3aTh SIMUICHTP BCEX JCHCTBHIA, I/Ie OCHOBHBIE OM3HEC-TIPOIIECCHI CBSI3aHBI
MEXy coboii cTpenkamu (puc. 4).
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IIponeccn! ynpasieaus Ipoaykr MoassoBarenn

KorTpoas Benenns vHeTa IIpoeepxa ¢VHKIHOHATEHOCTH
YCIEBaEMOCTH CHCTEMEI

IHoTpednocTH
moJIb30BaTEIH
OcHOBHBIE DpPOLECChI

TougE pacueT
pefTHHETA
Agamms IIpocuorp
VCIEBAEMOCTH

Pacwer CTYAEHTOB

BrlcTpEIf pacgeT

eHTHETA
P Ouesox CTVIEHICE

DopMHpOEIEHE o
OTYeToE IO OGpadorka

FCIeRASMOCTH

PacmedaTtka oTIeTOB
M0 YCOCBAEMOCTH

Hudopmaunonias euomema s pagiers

BenmoMmorareIbHEIE Opomecchl

BeleHHe KYpPHATA
yueTa
VCIRB3EMOCTH

BEeeeHHe T3HEEX B
CHCTEMY

TecTHpoEKa
VEKIHOHATEHOCTE

Pucynox 4 — Kapma 6usnec-npoyeccos «Pacuem peiimuneay

Jist Toro, 4ToOBI paboTaya OCHOBHOHM MpOIecC pacueTa pedTHHra, HaM HEOOXO MBI BCIIOMO-
raresibHble Mpolecchl. B HamieM ciydae 3TO JaHHbIE ydaluxcsi, 6e3 KOTOpbIX CUCTeMa He Oyaer
pabotars. UTOOBI cucTeMa Jienana aHajuu3 U 00paboTKy NaHHBIX, HAM HY)KHBI JaHHBIE. Taroke, s
pacuera TpeOyIOTCs CBeIeHUs 00 OLIEHKax y4aluXxcsi, TO €CTh XKypHal ycrneBaeMocTu. /s noaroro
CIy’)KEHMsI CUCTEMbI HaM Takxke TpeOyeTcsl TeCTUpOBaHUE (PYHKIIMOHAIBHOCTH TEXHUYECKUMU CIIe-
nuanucraMmu. Mroro 3 BcriomoraTenbHbIX nporecca. C Henplo YlydllIeHNs: Ka4ecTBa Halllel CHCTe-
MBI y Hac MMEIOTCS 2 Mpoliecca, KOTOpble MOKa3aHbl Ha puc. 4. JlaHHbIe IpoecChl yIpaBleHUs
o0ecreyrBaroT HaM YJIydlIeHHe KaueCcTBa U TOYHOCTH PacyeToB.

ApPXHUTEKTYypa CHCTEMBI.

Ha pucynke 5 nzo0pakeH clieHapuii ucnosib3oBanus. Ha HeM mokaszaHsl Bce ()yHKIIMOHAIBI,
KOTOpBIMH 00JaaeT pa3paboraHHas cucrema. Cucrema umeer Takue (pPyHKUIMHU TaKue Kak: JIOTHH,
BO3MOXHOCTE YBUJICTH peﬁTHHF YCIEBa€CMOCTU CTYACHTOB, IIOJYYUTH OTYUET IO YCIIEBACMOCTH,
YIIPaBJIATh JaHHBIMH, IPOBEPUTH PAOOTOCIIOCOOHOCTh CUCTEMBI U BBIXO/.

VBHIeTH pQﬁT"Hr YcneBaeMOCTH,

IIOJ_V‘I}ITB 0THeT Mo
ycmeBaeMoCTH

AMIHHCTpaTOp

Ioas30BaTe s

VhpaBaaTh JaHHBIMH

Tex.criennaancT

[TpoeepHTH padoTocmocoGHOCTE
CHCTeMBI

Boixox

Pucynoxk 5 - Juacpamma cyenapuii ucnonv3osanus
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Monenb cucteMbl, H300pakeHHAast Ha PUCYHKE O, UMEET KIMEHT-CEPBEPHYIO apXUTEeKTypy. B
JaHHOM apXUTEKType M300paKeHbI BHIMOIHAEMbIE (YHKIIMU U B3aUMOCBS3b KOMIIOHEHTOB HH(OP-
MAIlMOHHON CUCTEMEI.

Client

Client

8

Client

Pucynok 6 - Apxumexmypa cucmemvl
B pe3yIbTAaTE aHaJin3a 6I/I3HGC-HpOHeCCH «Pacuer peﬁTHHFa» OblL1a MMOCTPOCHA Auarpamma
IIOTOKOB JaHHBIX, Ha KOTOpOﬁ MOKHO YBUACTb, BXOAbI-BbIXOJbI, ITIOTOK JAHHBIX W BHCIIHUX CYII-

HOCTel nmponecca «Yuer yCI€BAEMOCTHU», KOTOpad MPEACTABJIICHA HA PUCYHKE 7.

MONOKEHNA YHUBEPCUTETA  HOPMATUBHBIE JOKYMEHTEI

Ceegenma 06 yyalwmxca

KoHTponsHas wHhopmamns OT4eTb No yeneeaemocTi
Y4BT yCMesasmocTy CTYAEHTOR -

CNNCKKW yeneaasmocTi

MNpencaaBaTes CTyaeHT

Pucynok 7 — Jluaecpamma nomoxa oannwvix « Yuem ycnesaemocmuy

Takxe Ha pucyHke 8 MOKazaHa JuMarpaMMa MOTOKOB JaHHBIX pabOThl CAaMOM CHUCTEMBI, TIe
MOXHO YBUJIETh KaKH€ YYaCTKH MOJIJIEKAT aBTOMATU3ALIUH.
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TpeOoBaHHA YHHBEPCHTETA

OTHer 1o yCImepaeMocTH Pacuert peHTHHETA
Cucrema v

TexXHE9eCKHH CIISIHATHCT

Pucynox 8 - JJuacpamma nomoxa oanHvIx cucmemsi

BPMN moae/ib Ou3Hec-Ipo1eccoB CHCTEMBI.

B xone wuccienoBanus ObUIa CMOJICIMPOBAHA MOJIEIh OM3HEC-TIPOIIECCOB B COOTBETCTBHH C
HOTAIHCH BPMN c MTOMOIIIBIO MIPHIOKCHUS draw.io. BPMN
(BusinessProcessManagementNotation) — 3TO crcTeMa YCIOBHBIX 0003HAYCHHU JJISI TIOCTPOCHUS
CXEMBbl TPOTEKaHUs OW3HEC-TPoleccoB (MoaenupoBaHusi OuzHec-mpoieccoB) [6]. Pesympratom
HAIIIeTo TpoIlecca J0KHO OBITh 0OecreueHre Mob30BaTeNsl HEOOXOUMBIMU eMy WH(OpMaIUsIMU
KacaTeJIbHO PSUTHHTA YCIICBAEMOCTH CTYJICHTOB.

busHec-npoiiecc B HalleM cirydae BBITIOTHSAETCS CIEAYIoIuM o0pa3om (puc.6):

1. Tlomp30BaTelt0 HY)KHO IMTOCMOTPETh PEHTHHT yCIIEBAEMOCTH W JIJISL 3TOTO BXOIWT B CUCTe-

My.

2. llonp3oBaTenb BHIOMPAET KPUTEPHIL, 10 KOTOPHIM OYAET OCYIIECTBISATHCS MOUCK.

3. Cucrema HaunHaeT 0OpaOaTHIBaTh U BEICUMTHIBATH JAHHBIE.

4. auusie 0epytcs ¢ 0a3bl, KOTOPast 3aMOJIHIETCS MPEroaBaTe s IMU.

5. B To Bpems Kak TeX. CHEIMAIMCThI MIPOBEPSIOT U TECTUPYIOT pabOTOCTIOCOOHOCTh CHCTe-
MBI

Taxxe Ha OCHOBE MPOBEICHHOTO aHallM3a Obllla COCTaBlIeHA ONMTHUMH3UpPOBaHHAs Mojaenb TO-
BE (puc. 9).
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A

Henpasnasso
ssetenmue zamme

Ortxas
BO BX0J€

Jammsie sezenst
; mpaEEIEHO

Bofitu B
cHCTeMY

Bribpats
CYILECTBHTD MOHC!
no

%—O\XH Henn cTyzenTa

Haxars Ha
MOHCK

Boixox us
CHCTeMBI

TIpocmoTtp
JAaHHBIX

H

IToabsoBaTens
mocyMoTpe
AaHHBIE

Hyxen
pPeHTHHT
VCIIEBAEMOCTH

IoimzoBarens

Beixoa u3
CHCTeMbI

Tlonck 1aHHBIX B
CHCTeMe
Pacuer aHHBIX

lI'Io:n::os aTens

pacnedara’
JaHHBIE

Pacneuatka
AaHHBIX

Hupopyaunsmo :
TIposepuTs BBeJeHHbIE YCTeBaeMOCTH

AaHHbIE

Cucrema

Hudopyaunonsas
6asa

HudopMalHs M0 YCIeBaeMOCTH

Céopra u
BBeJeHHE JaHHBIX
B CHCTEMY

IpenopoBarens

Pucynox 9 - Mooenv 6usnec-npoyeccos TO BE

[Iporecc ocymiecTBiIeHUs MOMCKa OBLT pa3esieH Ha 3 KaTEerOpuH, YTOOBI TOJIb30BATEIISIM JIET-
4e ObLIO BBIOMPATh, @ CUCTEME OBICTPO OCYIIECTBIIATH 3aIPOC.

TexHnueckuil cnenuanucT ObUT YOpaH U3 MOJENH, TaK Kak He UTpajl 0cO00H poJiu B CUCTEME.
BwMmecTo 3toro 6buta BBeneHa «CucTteMay, Tak Kak MMesaa OOJblIe MPEUMYIIECTB B BHIMTOJIHEHUU
KOHKPETHBIX 3a/1a4.

ITouck u pacueT JaHHBIX OBUIM J10OABJIEHBI KaK MPOLECCHI, UCTIOIHSAIOUINE 3a/1aHUsI OJTHOBpe-
MEHHO, C I[eJIbI0 OTNITUMH3AINH TTOVCKa 3a1poca.

PaboThl mpenopaBatens ObLIM MUHMMH3UPOBAHBI C LIEJIbI0 YMEHBIIEHUS BPEMEHHU COOPKH
JAHHBIX KacaTeIbHO YJaIHXCS.

3akioueHue

B nanno# pabore ObUT IPOBEACH aHAIU3 KOHTPOJS YCIEBAEMOCTH CTYJIEeHTOB MexXayHapoa-
HOTO yYHHUBEpCUTEeTa WH(PpOpMAIMOHHBIX TexHojoruit (MYUT). B pesynbrare ananmsza chopMyIiu-
poBaHbl HeoOXoauMble TpeOoBaHMs K pa3padarbiBaeMoil MHGOPMAIMOHHON cucTeme. PedTuHr
CTPOUTCA Ha aKTYaJbHBIX JAaHHBIX MO YCIEBA€MOCTH, YTO JA€T HEOCHOPUMOE MpeuMyllecTBo. B
cllydae OUIMOOK BBOJA OINEPaTOPOM CHCTEMBbI CTYIEHT WIIU TpENojaBaTelib YBEIOMIIET OTBET-
CTBEHHBIX JIUII, KOTOPBIE aKTyalTU3UPYIOT JaHHBIC B CUCTEME. BBIOpaHHOE apXUTEKTYpPHOE PEIeHUE
MO3BOJISIET MCIIOJIB30BATh JUIsl pabOThl C CUCTEMOM Kak cramuoHapHble DBM, Tak u MoOWIbHBIE
yCTPOICTBA, UMEIOIIHNE JOCTYN K JIOKAJIbHO-BBIUMCIUTEIHLHON CEeTH yHHBepcuTeTa. Paspaborannas
nH(OpMAIMOHHAS CUCTeMa OYyJeT TMOJIe3HA IS CTYACHTOB M TIOMOXKET 3HAYUTEIHLHO YMEHBIIUTH
Harpy3Ky Ha IpernojaBaTeniell, COTpYIHUKOB JIeKaHaTa U JPYyTux pabOTHUKOB HAIIET0 YHHUBEPCHUTE-
ta. CucreMa UMeEeT MPEUMYIECTBA Mepe] APYTUMHU CYIIECTBYIOIIMMH aHAIOTaMM, TaK KaK yHU-
KaJIbHa U pa3paboTaHa crienuaibHo it yauBepcurera MYUT.
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AilitoexoBa ML.b. 1, Mamenko I'.H.'
OKymbLUIapABIH YJrepiMin 0aFajayra apHAJFaH aKNapaTThIK Kyiie Kypy

Anparna. OKylbUIapAsIH YIrepiMiH Oaranayra apHaJFaH aklapaTThIK KYHEH1 3epTTey KoHe
Kypy JKorapbl camanbl akmapaTrTbIK TEXHOJIOTUSIIAPIbIH JaMybl ajaM 1C-dpeKeTiHIH OapIbIK
cajayapblH, ocipece OuriM Oepy callachlH aBTOMATTaHABIPY KaXeTTLNIriH Tyablpasl. Kasipri
yaKbITTa KOITETeH >KOFapbl OKY OpBIHIAApbIHIA OuTiMII OaranaynblH ©31HIIK JKykeci Oap, Oipak
COFaH KapamacTaH, YJTepIMAUIIK PEUTUHITEPIH ecenTey >MXYWeCiHbIH Oyl canachl ol TOJBIK
3eprrenMered. Coil OJKBUIBIKTBIH OpPHBIH TOJITBIPY MAakcaTbIHZA, OChl MakKajaja XaJbIKapasblK
aKnmapaTThIK TexHonorusap yHuepcuTeTiHiH (XATY) cryaeHTTepiHiH yiarepiMin OakbUIay/Ibl
Tangay Jkacay Kys3ere acblpbuiafbl. Tanjay HOTHXKECIHIE KypalaTblH aKMapaTThIK Kyilere
KONBUIATBIH TaJanTap, COHbIMEH KaTap Oonamak j>kKyHeHiH (QYHKIMOHAIABIK MYMKIHIIKTEpPI MEH
apTHIKIIBIIBIKTAPhl KaJIBINTACThl. BigiM camachlH JKakcapTy KOHE aTallFaH CallaJarbl >KYMBICTBI
OHTalNIaHABIPY KOJJIAPbl CUTIATTAJIFaH.
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Tyiiinai ce3nep: peiltunr, yirepim, akmapaTThlK Kyie, memimaepai KaObuiiay sxyieci,
XapIKapaJIbIK aKnapaTThIK TeXHOIOTHs1ap yHuBepcuTeTi (XATY).

Aitbekova M.B. ', Pachshenko G.N.'

Development of an information system for calculating the students’ performance rating

Abstract. Advances in information technologies has created the need for automation of the
entire field of human activity, especially of the field of education. Currently, many higher education
institutions have their own system for assessing knowledge, but nevertheless, the system for calcu-
lating the students’performance rating has not been investigated so far, despite its dire need. This
article presents an analysis of student performance monitoring at the International University of In-
formation Technology (IITU), resulting in the development of the requirements for the developed
system, its functionality and advantages and ways to improve the quality of knowledge and opti-
mize the process of its acquisition.

Key words: rating, performance, information system, decision support system (DSS), Interna-
tional Information Technology (IITU).
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TRANSITION TO LEARNING IN THE ONLINE FORMAT: INVESTIGATION OF
TOPICAL ISSUES

Abstract. The article presents the basic procedures and operational details of the educational
process in the process of transition to the online learning, outlines the main reasons for the
aggravation of conflicts, and proposes recommendations as to the creation of acceptable conditions
for increasing the effectiveness of the educational process in the online format.

Keywords: educational process, online format, educational conflicts, education
transformation, edu-cational process efficiency

Historically, it so happened that educational institutions play an essential and sometimes
the main role in the formation of the skills of individual socialization. While for schoolchildren
the school was a place for the formation of the basic rules of coexistence in a society of peers,
higher and specialized educational institutions form the skills of adult behavior pursuant to
the rules, rights, and responsibility for their actions, statements, and choice of behavior model. That
is, the educational institution has been an active environment for socialization. And, in-deed, from
the first days of attending school, the student, and his parents, as it were, sign an unspo-ken
agreement on the rules of conduct that are objectively binding on all students. Moreover, such
rules are not subject to discussion and doubt. By the way, they are significantly influenced by the
traditional, historically formed relationship —student- teacher — parent”, predetermined by the cul-
tural code and mentality. In different countries, these relationships are so different that they
can shock and cause rejection among representatives of different cultures. However, it is
necessary to take into account the local specifics in order to understand the objective, obvious or
hidden mecha-nisms of the formation of conflicts between direct and indirect participants in the
educational pro-cess. Thus, the first and important characteristic of an offline or traditional
learning format is re-vealed: the need to form a special educational environment with clearly
defined and binding rules for all participants in the learning process. The second, no less important
condition, which also contributed to an increase in the effec-tiveness of teaching, is the formal
unification of roles and the alignment of students within the walls of an educational institution,
regardless of social, financial, family status and the parents’ well-being. Coming to the class,
students had the opportunity to leave family problems and tradi-tions outside the school walls
and plunge into another world of relationships between classmates and teachers. And the
presence of a school uniform or a strict dress code made it possible to visual-ly equalize the
difference in the levels of parents’ creditworthiness. To summarize, it is necessary to provide
students with mechanisms for unification, leveling the learning environment and ensuring the right
to privacy [1]. The third prerequisite follows from the priorities and the internal culture of the
educational in-stitution. That is, status, prestige, cost, accessibility, uniqueness, risks of
expulsion, difficulty of admission, and so on form the rigor of discipline, the sharing of values by
all sides of the educa-tional process and acceptance of responsibility for violations and prevention
of conflicts. It is no secret that many institutions have a vicious practice of distortions in the
reaction to the conflict on the part of the administration, from the complete covering up of their
teachers in the —student— teacher” conflict, to the rapid dismissal of their employees without
detailed investigation and analy-sis of the full picture of the conflict development.
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Hence the need to develop and bring to the attention of all participants in the educational pro-
cess an impartial culture of conflict resolution in accordance with clearly and fully prescribed
procedures, mechanisms, and conditions. That is, each educational institution should, in principle,
develop its own procedural code.

The authors in this study focused on the procedures and operational details of the educational
process, which, of course, does not cover the full development of the student-teacher-parent rela-
tionship, but makes it possible to diagnose the main causes of exacerbation of conflicts in the pro-
cess of transforming education into an online format.

The development of conflicts in educational institutions should not be underestimated. The
are the well-known incidents abroad, when students decided to shoot their classmates and teachers
in seemingly prosperous educational institutions. This could be the result of —bullying” by class-
mates and -bullying” by the teacher and due to acute and complex, timely unresolved conflicts.

The need to transfer the educational process during a pandemic to an online format has creat-
ed an unprecedented practice of relationships between participants in the educational process, bring-
ing about unexpected and completely new factors provoking complex conflict situations, which has
been confirmed by many workers in the educational sphere.

All participants in the educational process faced difficulties in working remotely.

Teachers had to quickly master new learning formats, now they need to prepare for classes
differently, the usual practices of conducting lessons and interacting with colleagues with students
and parents have been disrupted, aggravated by the fact that not all of them know and are able to
use all opportunities provided by educational platforms and various digital services that can assist
teachers in their work.

Teachers admit that they do not understand how classes can be conducted without personal
contact with children. Teachers with a long teaching experience find it especially difficult to adapt.
With the transition to a full system of online education, there began to arise problems related to
emotional stress, health complaints, irregular working hours and an overload of reporting [2].

In addition, the teacher loses control as he may not always be able to see what the student is
doing during the lesson.

—H in full-time training a teacher can apply psychological techniques that will switch or focus
the attention of a distracted student, then conducting a lesson online, he does not have such an op-
portunity. And in this case, control falls on the shoulders of the parents. Instead of doing his work
or household chores during the lesson, the parent is forced to monitor the child’s work at the com-
puter” [3].

If the same problems are considered in the context of a large family, when both parents and
children are forced to be online at the same time, in a limited room, with a low level of sound insu-
lation, then it is obvious that there can be no question of any quality of education.

Serious psychological problems arise, especially among primary school students, which dur-
ing the period of distance learning cannot be dealt with without the help of an adult mentor, since
they do not perceive the screen image as a teacher. Hence, problems arise with perseverance and
concentration on the educational process. The low level of self-discipline and home environment do
not allow the student to fully immerse himself in the educational process, and it can be difficult for
parents raising more than one child to create the necessary atmosphere for learning [4].

If we pay attention to all three prerequisites of the educational process, then obviously all of
them have undergone deformation in the course of online learning.

So, the first condition: the creation of an educational environment in the context of full online
learning becomes almost impossible. The listener's home environment is associated with a place of
relaxation, rest, home. The lack of a strict uniform that disciplines itself, as well as a clear work-
place and work atmosphere, discourages, does not allow concentration, reduces concentration, even
if there is no objective interference in the form of noise, extraneous sounds, events, people, and oth-
er distractions, with small children, pets, and household processes in the background. Therefore, the
first condition is not met.
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As for the second condition for unification and equalization, here too the conditions are vio-
lated. Even the level of gadgets through which the listener provides communication with the teacher
varies for different students from primitive ones with a poor level of video and audio signals to the
latest developments in the computer technology market. That is, a priori, equal conditions for ac-
ceptance, processing, analysis, and formation of information for feedback with the teacher are not
provided. And if we add to this the different level of Internet connection, one can hardly talk about
the objectivity of the assessment [5].

In addition, it should be noted that the online format violates the right of members of the edu-
cational process to respect the confidentiality of their private life. Requirements of teachers for stu-
dents to keep the camera constantly on, possibly facilitates the process of monitoring and ensures
the actual presence in a virtual lesson, but in turn forces students to demonstrate to classmates and
the teacher the details of their life, which can cause acute discomfort, provide food for new con-
flicts. —bulling”, ridicule and comparisons [6].

And finally, the third condition. What rules, procedures and discipline can we talk about if the
student’s relatives may be indirectly present in the educational process, who can afford devaluating,
critical or distracting statements, as well as purely subjective assessments of the quality of the les-
son, the teacher himself. And it is good if the loved ones strive to maintain the dignity of the stu-
dent, strive not to interfere and to minimize interference. But, in practice, this is not always the case.
Judging by the soundtrack and the external background, when the microphone is on, the listeners
can sometimes observe a complete disregard of the student's interests on the part of the loved ones.

Another interesting observation in online learning is the violation of roles. If in offline mode
the boundaries are clearly differentiated and the roles of speaker (teacher — listener (student are
visually strictly differentiated, in the new format, especially in the conditions of anonymity and a
disconnected camera, unscrupulous listeners, and sometimes emotionally unrestrained ones, can
provoke conflict situations in order to assert themselves or a conscious desire to disrupt the educa-
tional process due to personal internal psychological problems [7].

Another problem is that in online learning, the teacher is deprived of effective feedback, not
only verbal, but also non-verbal. High-quality teaching involves moving it around the classroom
during classes and constant eye contact, as well as dialogue with students. Accordingly, he could
identify students who are distracted, busy with another business, or just pretend to listen.

Conclusion

Thus, taking into account the above, it is proposed to observe the following recommendations,
which will create acceptable conditions for increasing the effectiveness of the educational process
in the online format:

1. The first lesson should be devoted to explaining and communicating to each student in
writing and orally the binding rules, requirements, and procedures.

2. Assignments for individual performance should be revised so that students have an equal
playing field, regardless of the level of gadgets and Internet speed.

3. Trainees must clearly understand the assessment criteria, considering the given specifics of
training, so as not to doubt the objectivity of the assessments.

4. It is recommended to use only photographs of listeners as avatars with the full name of the
listener.

5. To ensure the listener’s right to privacy, allow him to turn off the camera during unfore-
seen household processes that the student is not able to permit or control.

6. At the same time, it is recommended to require the teacher or classmates, when addressed,
to turn on the camera simultaneously with the microphone. This approach significantly reduces the
number of anonymous provocations of conflict situations.

7. Clearly fix the rights and obligations of all participants in the educational process, familiar-
ize them with the procedures and conditions for resolving conflict situations.
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8. Raise the status and ensure the preservation of the dignity of the teacher, as a carrier and
conductor of not only knowledge of the discipline, but also the values of this educational institution.

9. Educational institutions should develop and communicate to all participants in the educa-
tional process, including parents, the provisions of the procedural code of relationships and conflict
resolution along the lines: —student-student”, —student-teacher” —teacher-teacher” —teacher-parent”
—parent-parent”, —student-group of students” as well as relations with the administration of the edu-
cational institution.

10. Research and prescribe options for the use of an effective blended form of learning in
online and offline formats, because nothing can replace live communication.

In this article, an attempt has been made to generalize the factors of diagnosing conflicts from
various angles and certain methods of resolving them in the process of the actual transition to online
learning. Accordingly, this paper offers the author's suggestions for increasing the effectiveness of
the educational process. The educational sphere is just starting to form a new multilayer and multi-
factorial model for the development of relations between all participants in the educational process,
including indirect ones, i.e. the administrative governing bodies both in the educational institution
itself and at the state level, in a modern format, and, accordingly, the authors are planning to launch
an extensive research program on this topic.

Following the proposed recommendations is likely to prevent educational conflicts and solve
urgent problems during the transition of education to the online format.
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Amumkanosa JLM. ', Omaposa A.IIL. ', Tamrampbimesa A.J. '
HccnenoBanue akTyaabHbIX Po0JIeM NPHU nepexoae 00y4eHUs1 B OHJIAHH-(popMaT

AHHOTauus: B craThe mpeacTaBieHbl OCHOBHBIE MPOLIEAYPHI M ONEpaIlHOHHBIC JeTann oopa-
30BaTeNbHOrO mporecca. [IpuBeneHsl OCHOBHbBIE MPUYUHBI 00OCTpEHUs] KOH(IMKTOB B IpoLecce
Tpanchopmaiuu 00pa3oBaHus B OHJIAH oOydeHue. Takxke ObLIN MPEeIIOKEHBI PEKOMEHAAINH, KO-
TOpBIE TIO3BOJIAT C(HOPMUPOBATH NMPHUEMIIEMbIE YCIIOBUS s TOBBIICHUS 3()()EKTUBHOCTH Y4eOHOTO
nporiecca B opMare OHIAMH.

KiroueBble ciioBa: 00pa3oBaTeNbHBIA Tpolecc, OHIANH-POpMaT, ydeOHbIE KOHQIMKTHI,
Tpanchopmaius oopazoaHus, 3PHEKTUBHOCTH y4eOHOTO TIpoliecca.
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Annmikanosa JI.M. 1, Omaposa A.IH.I, Tawrampinesa A.D.
Binim Oepynin onuaiin popMaTKa KeuryiHaeri e3eKTi Macesesiepai 3epTrey

Angarna. bepuireH wmakanmaza oKy NPOIECIHIH HETI3rl Mpoueaypazapbl MEH Keuenl
MoJiMeTTepl  KedTipumreH.  bimiM  Oepyai  OHJIAMH-OKBITYFa  aWHAABIPY  IMPOIECIHC
KaKTBIFBICTAP/IbIH IIUENICHICYIHIH Heri3ri cedentepi aikpinaanraH. CoHmal-aKk OHJIaWH-popMarTa
OutriMm Oepy YAepiCiHIH THIMIUIITIH apTTHIPYABIH KOJAWJIBI JKaFJdaiJIapblH JKacayFa MYMKIHIIK
OepeTiH YChIHbICTap Oepimi.

Tyitinai ce3mep: 6inim Oepy yaepici, oHnaiH-popmar, OLTIM Oepyeri KakThIFbICTap, OUTiM
OepyaiH TpaHchopMaHIChl, OKY YAEPiCIHIH THIMILIITI.
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INTELLECTUAL ANALYSIS AND PREDICTION OF TOXIC ELEMENTS
IN THE SOIL

Abstract. PC innovation has opened up plentiful freedoms for contemplating the cycles happening
in nature. Among the undertakings effectively recreated on PCs, ecological issues remain a blind spot.
Because of movement, poisons from the dirt can enter surface and ground waters, get consumed by plants,
and after-ward infiltrate the human body along with the natural pecking order. The point of the work is to
contemplate the substance of substantial metals in the dirt front of Almaty. The research findings were
surveyed accord-ing to the most extreme allowable concentration of metal in the dirt. Utilizing numerical
techniques (least squares method) for processing natural data, it was conceivable to draw up a prescient
model.

Key words: heavy metals, maximum permissible concentration, system analysis, mathematical
model-ing, least squares method

Introduction
In contrast to water and air, which are just movement media, soil is viewed as the most level-
headed and stable marker of technogenic contamination, since it unmistakably mirrors the outflow
of toxins (poisons) and their real conveyance in the metropolitan zone. Weighty metals (HM) amass
in the dirt mass, influence the environment of soils, smothering the turn of events and organic action
because of their high poisonousness [1]. The presence of most of HMs in the metropolitan soils of
Almaty is related to an expansion in the quantity of vehicles on the city streets, since the primary
wellspring of lead (Pb) is the utilization of leaded gas and the ignition of petroleum derivatives in
nuclear energy stations; cadmium (Cd) - utilization of diesel fuel in motors and greasing up oils;
zinc (Zn) - black-top asphalt, vehicle tires.

The investigation of the characteristics of the impact of poisonous components on organic cy-
cles in the dirt and the systems of plant protection from them is the logical reason for the advance-
ment of innovation for forestalling the negative impacts of contamination and strategies for foresee-
ing ecological hazards. The significance of the advancement of guaging ecological dangers is relat-
ed with the amassing of various exploratory materials on the substance of hefty metals, pesticides,
oil and other poisonous components of the climate in soil/water. In such manner, the improvement
and usage of data innovation in the climate, as a need bearing, takes into consideration a brisk trade
of data on a worldwide and neighborhood scale with negligible expenses of cash, work assets and
with greatest markers of unwavering quality, exactness and objectivity, focused on viable
counter-action of negative changes in the common habitat [2].

Different numerical models and projects are utilized [3] for definite investigation and predic-
tion of the danger of soil contamination by harmful components. Numerical models make it
con-ceivable to locate an ideal arrangement, a sufficient portrayal of the interaction of soil
pollution with poisonous components, anticipating the results of upset soil measures and deciding
on an ideal recultivation methodology. Models of soil/water contamination by xenobiotics are the
major pro-gramming devices in the field of ecological insurance: Hydrus [4]; LEACHM [5];
WAVE, WISE, Ecologist. Numerical demonstration in the field of biology is being successfully
implemented in Kazakhstan. A model of environment profitability has been created based on the
reconciliation of regular zones ras per their geographic drafting, which permits applying the laws of
the common bio-logical systems.

The principal errands of natural security are generally addressed by the executives administer-
ing data set frameworks. It ought to be noticed that in the Republic there is no single PC data set
representing ecological contamination, although the Environmental Code of the Republic of Ka-
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zakhstan accommodates the production of a PC data set for recording ecological contamination [6].
The significance of making a solitary base will permit the national government to deliberately tack-
le significant issues related to the climate, for instance, the development of cutting edge offices for
the burning of modern waste, and above all, for evaluating the genuine degree of technogenic con-
tamination of the climate and their ecological hazards. In such manner, the advancement of a data
framework for natural observation of the climate dependent on capacity innovation is needed for
addressing significant natural tasks and issues for ensuring the safety of individuals living in envi-
ronmentally hazardous locales.

Principles and indicators for assessing the impact of waste accumulators on the envi-
ronment.

The main task of assessing the level of pollution of the environment with toxic waste sub-
stances is to obtain summary indicators of the state of the main components of the surrounding wa-
ter environment, air and soil cover. Moreover, depending on the magnitude of a number of indica-
tors, the state of the environment can be attributed to one of the four:

e permissible, in which the content of certain pollutants exceeds the background, but does not
exceed the MPC in any of the environmental components;

e hazardous, in which the content of individual pollutants in some environmental components
exceeds the MPC (pollutants of 1-2 hazard class up to 5 MPC, pollutants of class 3-4 - up to 10 =
50 MPC);

e critical, at which the excess of the MPC for the entire association 3V in some components of
the environment becomes massive (3V 1-2 hazard class from 5 to 10 MPC, 3V 3-4 class - up to 20
h-100 MPC);

e catastrophic, in which the content of 3B exceeds the MPC in all components of the envi-
ronment (3B 1-2 hazard class more than 10 MPC, 3B 3-4 class - more than 20-100 MPC).

Taking into account the literature data, the main parameters of the indicators must corre-
spond to those indicated in Table 1.

Table 1 - Parameters of the ecological state of environmental components

Environmental state

Parameter name Acceptable  (rela- Critical Catastrophic
. . Dangerous (over  the .

tively satisfactory) top) (disastrous)
A. Physical parameters
1. Overlapping of the soil surface, absence of abiot.
technog. sediment, cm Practically absent to 10 10-20 more than 20
2. Increasing the density of the layer 0-30 cm, multi- | to 1,1 1,1-1,3 1,3-1,4 more than 1,4
ples. background
B. Chemical parameters
1. Increase in the content of water-soluble salts, g /
100 g of soil in the 0-30 layer to 0,1 0,1-0,4 0,4-0,8 more than 0,8
2. Exceeding MPC 3V
- 1 class of hazard; to 1 1-2 2-3 more than 3
- 2 hazard classes; to 1 1-5 5-10 more than 10
- 3 hazard classes. to 1 1-10 10-20 more than 20
3. Sum indicator, pollution less than 16 16-32 32-128 more than 128
B. Biological parameters
1. Decrease in the level of microbial mass, frequency | to 5 5-50 50-100 more than 100
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In accordance with the state of the environment, an appropriate decision is made on the possi-
bility of keepin the production waste in this storage. In this case, the following gradation of loads on
the ecosystem is provided:

e permissible, that is, such a technogenic load, at which the structure and functioning of the
ecosystem is preserved with minor (reversible) changes;

e hazardous - load, at which the structure is still preserved, but there is already a violation of
the functioning of the ecosystem with an increasing number of reversible changes;

e critical, that is, one in which there is a significant accumulation of changes in the compo-
nents of the environment, leading to a significant negative change in the state and structure of the
ecosystem;

e catastrophic load, leading to the loss of individual links of the ecosystem, up to their com-
plete destruction.

Mathematical problem statement

Reason for the investigation: the chance of utilizing the greatest admissible fixation (MPC)
and numerical techniques to make prescient models in the field of observing HM for their appraisal
and estimate of ecological risk.

The reason for the paper work is the development of relapse conditions to portray the effect of
soil defiled with hefty metals in various fixations (complete contamination level 227.4; 165.4; 20.0
mg/kg) on vegetation. It is accepted that based on the relapse investigation it is conceivable to sur-
vey changes in the condition of the environment, specifically, the phytotoxicity of sullied soils.
Models that consider soil properties and the presence of, for instance, weighty metals are viewed as
significant for anticipating phytotoxicity: for example, the properties of harmful components in the
dirt stifle the development and advancement of higher plants [7]. In such manner, the strategy for
least squares (OLS) was utilized to make a numerical model of the development energy relying up-
on the centralization of hefty metals in the dirt. OLS is one of the essential relapse investigation
strategies for assessing obscure boundaries of relapse models from test information. The embodi-
ment of the LSM is to pick the amount of the squares of the deviations of the left and right sides as
a "proportion of nearness". The boundaries in the numerical model were upgraded by limiting the
amount of squares of the lingering deviation of the information focuses from the model. Connec-
tions were viewed as huge at p < 0.05. The nature of the acquired relapse models was evaluated uti-
lizing the coefficient of assurance (R2), utilizing examination of difference. The fundamental struc-
ture of the model of phytotoxicity of the model of phytotoxicity of soils for plants becoming on un-
polluted and tainted with substantial metals, contingent upon their focus in the dirt, was determined
[8-10].

Mathematical model
The experimental data on the growth kinetics were close to the logistic dependence; therefore,

the sum of the squares of the deviations was calculated using the model of the values ¥, from the

actual v, levels of the time series of the smallest:

Z[}’r—.ﬁ): =ZE§—>rm‘n (1)

e. =¥, — W, 2)
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where, the remainder is the discrepancy between the actual and model values of the indica-
tor y.
When estimating the parameters of the polynomial curves, the following formula was used:

V. =ay +a,t +at+ - +a te 3)
Further, as a result of minimization, a system of normal equations was obtained. The system
consisted of (g + 1) linear equations containing, as known quantities, X y,, X v, t, X v.t*, L v, t7

and (g + 1) unknown coefficients a;.

The solution of this system with respect to ag, a,, a,, s By allowed us to calculate the re-
quired parameter estimates.

n

n n n (]
r=1 =1 r=1 r

1
t=1 : - : =1

n n

mn m

TN U SETS o g
= e=1 e=1 e=1
n n n n n

}rrt=aﬁ2t+alzt:+ﬂ32t3 ...-I-ﬂth‘T“ (©)
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Based on the calculation, it is possible to obtain an empirical regression equation for the ki-
netics of plant growth on contaminated and uncontaminated soil depending on the concentration,
taking into account the value of the approximation reliability (Table 2).

Table 2 - Empirical regression equation for the kinetics of plant growth

Soil contamination level, mg / kg Differential equation Determination coefficient

Uncontaminated soil a 0.9845
y =—0.0072x-+613.17x— 1E + 07

Zc 165,4+17,1 0.9614

y = —0.0045x% + 380.46x — 8E + 06

Zc 20,043,1 i
—0.0075x- + 636.39x — 1E + 07 0.98343

y
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Based on the coefficient of determination, it can be concluded that there is a close relationship
between plant growth and the concentration of heavy metals in the soil (98%).

To model the theoretical curve of the kinetics of plant growth on soil contaminated with
heavy metals at different concentrations and uncontaminated (control) soil, we used the logistic
equation of the mathematical model of a single population described in the article by E.A. Gor-
bunova, E.P. Kolpak [11], since the experimental data on the growth kinetics were close to the lo-
gistic curve.

dl ! )

where t — is the time (days), I — is the current plant height (cm), ! — s the theoretical max-

max

imum height (cm) that the plant can reach at the end of growth, u — is a constant (specific growth
rate, dimension - 1 / day).

The solution to this equation was the function (1_0 - initial plant height):
j 0 g Th

max _ e
j:lmz.r !I} + jl}e

I(t) =1

(10)

Based on the data of eq. (10), an empirical equation was obtained for the theoretical curve of
the dynamics of plant growth on contaminated in different concentrations and uncontaminated soil

(Fig. 1).

TeopeTHdecKas KpHBas

180 y =-0,0071x2+ 605,38x - 1E+07
160 y=-0,0072x3+ 613,17x - 1E+07 RT=09849 _ o -
2 = 5 8
7 M0 i B y =-0,00452 + 379,34x - 8E+06
9 e R*=0,9619
s 120 8 8
% < @ . °
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Figure 1 - Theoretical curve of the kinetics of plant growth versus growth time, taking into account the
concentration of heavy metals in the soil

When constructing a theoretical curve, it was confirmed that plant growth depends on the
concentration of heavy metals in the soil, the higher the concentration, the higher the inhibitory ef-
fect. The coefficients of determination R2 reflecting the degree of agreement of the calculation re-
sults with the experimental data, when using these data, were close to the value 1.
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Thus, it has been established that the degree of soil phytotoxicity depends on the concentra-
tion of heavy metals in the soil. The greatest influence on the degree of soil phytotoxicity is exerted
by high concentrations of heavy metals (Zn 281 and 165 mg / kg), which either cause plant death or
suppress plant growth and development. According to the model, a plant can grow on soil with a
total contamination level of 20 mg / kg; this dose of heavy metals is the optimal dose for plant
growth and development. This calculation can be applied in resolving a wide range of problems of
environmental regulation, when exposed to other technogenic pollutants.

Conclusion

Accordingly, because of the escalated development and advancement of industry, transport,
industrialization and chemicalization of horticulture, the speeding up of logical and innovative ad-
vancement lately, the flood of HMs of technogenic source into the climate has essentially expanded
and keeps on developing. Defilement of biosphere objects, including food crude materials, both of
plant and creature inception, with HM salts, given their high harmfulness, the capacity to collect in
the human body, have an unsafe impact even in generally low fixations, can have various genuine
ramifications for human wellbeing, causing the advancement of purported ecologically related ill-
nesses. Uncontrolled contamination of the climate with substantial metals compromises human
wellbeing. The admission of poisonous substances prompts irreversible changes in the inner organs.
Subsequently, serious infections create: problems of the gastrointestinal parcel, liver, renal and he-
patic colic, loss of motion.

This shows the requirement for ecological monitoring of the HM content in air, water, and
soil. Further investigation of HM movement affixes from their source to people may be conducted
to create passable cutoff points for the centralization of metals in organic media, portraying the de-
gree of anthropogenic burden and danger to general wellbeing. Appraisal of HM content in human
organic media may be presented as an arrangement of social and clean observing.
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Haiiza6aesa JI.', Apunosa M. C.'

7Kep KbIPTHICHIHAAFBI YJIbI 3JIEeMEHTTEP/Ai HHTeJIEKTYAJAbl TAJIAY KIHe 00JKay

Angatna. KoMnpoTepiik TeXHOIOTHsIIAp TaOUFaTTa OOJIBII KATKAH MPOIECTEPl 3epTTeyre
KeH MYMKIHAIKTep amThl. KoMmbproTepiepae CoTTI MOICNBICHIEH TallChIpMaJIapAblH 1IIH/IE
IKOJIOTHSUIBIK  TIpo0JieManap epekine OpbhiH anaabl. Kelmi-KOH MpOLECTEpiHiH HOTHKECIHIC
TOMBIPAKTAaH TOKCUKAHTTAp KEP YCTI ’KOHE JKEp acThl CylapbhlHA TYCIM, O6CIMAIKTEpre CiHiMN, coAaH
KeWiH KOpeKTIK Ti30ek OOWbIMEH ajgaM ar3achbiHa eHe amanbl. JKYMBICTBIH MakcaThl AJIMaThI
KaJIaChIHBIH TOMBIPAK KaMbUIFBICHIHAAFBI aybIp METaJIAapAblH KYPaMbIH 3epTTey OOJAbl. ANBIHFAH
HOTHDKEIIED TOIBIPAKTAFhl METAJIIBIH IICKTI PYKCAT ETUINeH KOHIICHTPAIMSICHIHA KATBICTHI
OaranaH/bl. DKOJOTHSIIBIK aKMapaTThl OHJACYAIH MaTeMaTUKAIIbIK 9MiCTepiH (€H Kill KBaapaTTap
otici) KoJIaHy apKbUIBI 00 KaM/Ibl MOJIENTb KYpyFa MYMKIHIIK TY/IBL.
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MexayHapoAdHbIH YHUBEPCUTET HH(DOPMALIMOHHBIX TeXHONIOTHH, AnMaTel, Kasaxcran

IMPOEKTUPOBAHUE U PABPABOTKA HH®OPMAIIMOHHOM CUCTEMBI JIJIS
YIIPABJIEHUS HAYYHO-OBPA3OBATEJIBHOM JESATEJIBHOCTBIO
YHUBEPCUTETA
Annomauusn: Hccnedosanue u pazpabomia asmomMamu3upo8aHHou UHMOPMAYUOHHOU CUCHEMbl
VIPAGReHUs U 8e0eHUsl HAYYHO-UCCIe008amenbeKoll desmenvhocmu BY3a sensemcs nexotl cucmemamusa-
yuell 6a3zvl OAHHBIX HAYYHO-00PA308AMENbHOU, UCCIE008AMENbCKOU 0essmMelbHOCHU, KAOpo8ol pabomul,
Ynpaenenueckol desmenvHocmu yrusepcumemos. Cmamuvsi paccmampusaem npakmuyeckue nooxoobl Os
NPOEKMuUpoBanusi pa3padomaHHol UHGOPMAYUOHHOU CUCTEMbl, IMANbL BHeOpeHUsl RAam@popmbl 0 YNpaes-
JIeHUsl HAYYHO-Uccre008amenvckol oesmenvhocmu BY3a. Ocywecmensiemes pazoop ocHOHbIX MOOYyaell Cu-
cmemMamu4ecko2o YnpagieHust HayuHou uH@opmayuell, OaHHLIMU UCCAE008AHUL U YHeOHbIMU Mamepuaiamu,
obecneyusaioweti YOoouslil U 3¢phekmususlil docmyn 0 npenodasameinceil, ucciedosamenetl, NO380ss 6bi-
NOJHAMb HAYHHbLE UCCACO08AHUSL U YUeOHbIE 3a0ayu NPOOYKMUGHEIL.
Knrwuesvie cnosa: paspabomra cucmemvl, HAyuHO-00pPA308aMeENbHASL OeSIMETbHOCHb YHUSEPCUMEMA,
UHMOPMAYUOHHAST CUCTNEMA, YNPAGTEHUE HAYYHBIMU OOCHMUNICEHUSIMU, HAYYHASI paboma.

Beenenue

Beiciie y4yeOHbIE 3aBeJCHMS, SABISSACh ABTOHOMHBIM CYOBEKTOM IPABOBBIX OTHOILEHUH,
HeCyT OOJIBIIIYI0 OTBETCTBEHHOCTh B JIEITEIbHOCTU MOATOTOBKH BHICOKOKBAJIM(UIIMPOBAHHBIX CIIe-
LMAIMCTOB Ha pBIHKE Tpynaa. B cBsA3M ¢ 4eM, OCHOBHOM 3a7aueil sIBJISETCS IOBBIIICHUE HAYYHOM,
Hay4YHO-HCCIIeI0BaTEeNIbCKON, HaydHO-IIpakTHUeckoi 6a3pl BY30B. DT0 B cBOIO odepeab JaeT BO3-
MO>KHOCTh (POPMHMPOBAHUS IUIOJOTBOPHOIO COTPYIHUYECTBA C MEXIyHapoaHbIMU BY3amu, npak-
TUYECKOW MPO(OpUEHTAIUN CTYJEHTOB, KOTOPOE SIBISIETCA BaKHEWILEH COCTABIIAIOIIEH KauecTBa
00pa3oBaHMs U peryTaliy By3a.

Hapsiny ¢ ObicTppiM pa3BuTHeM chepbl HAYKH W aKaJIeMHUYECKUX JIOCTHKEHUU, OoJblas
4acTh HAYYHO-UCCIIE0BATENILCKOM (PYHKIIMM BY30B HE HECET MPAKTHUECKOT0 3HAYCHHUSI.

B cBsi3u ¢ 3TUM mocTaBiieHa 11e1b CO37aTh HOBYI0 MH(POPMAIIMOHHYIO CUCTEMY IO YIpaBiie-
HUIO HAyYHO-MCCIIE0BATENbCKON JeSITeIbHOCTH YHUBEPCUTETA, JUIsl MOBBILIECHUS 3(PeKTUBHOCTH
paboThI 32 CUET YBEIUUEHHUS CTPYKTYPBI YIPABICHUS U pacipeneneHust GyHKIMK, U coopy nuHdop-
MAaIlMOHHOM OCHOBBI, @ TAK)KE CBOEBPEMEHHOM Mepeaaun JaHHbIX.

Taxum 00pa3om, akTyaabHOCTh JaHHOW pa3pabOTKU MH(MOPMAIIMOHHOW CHCTEMBI OIpeieieHa
pEryJIMpOBaHUEM Psiia IPAKTUIECKUX BOIIPOCOB:

1) cuctemaruzalysi HAy4HO-MCCIEA0BATEIbCKON e TEIbHOCTH;

2) coznanue oO1iel aBTOMaTU3UPOBAHHOM IEKTPOHHON 0a3bl TaHHBIX;

3) BeleHHEe KOMIUIEKCHOU MPOIeyphl BBEACHUS HH(POpMaIn 1 6a3bl JaHHBIX;

4) ympolieHue A0CTyna K Hay4HO-MCCIIEI0BATENbCKOM 0a3e JaHHBIX, IOCPEICTBOM IOUCKO-
BBIX CHCTEM;

5) BeneHUE €MHON OTYETHOCTH 0 BCEM CEKTOPaM Hay4YHO-HCCIeI0BaTeIbCKON JeATebHO-
ctu BY3a [1].

Ha cerognsmHuii 1eHb COBPEMEHHBIE HAYYHO-UCCIIEN0BATENBCKUE TIPOEKTHl YHUBEPCUTETOB
B OoJIbLIIEH 4acTH HAaXOAATCS Ha BeO-caiiTax yHMBEPCUTETOB, HAYYHBIX caiiTaX, OyJqy4d Ha CTaauu
OIyOJIMKOBaHHON PabOTHI.

Co3naHne KadecTBEHHOM CHUCTEMBbl YIPABIEHUS HAyYHO-UCCIIEAOBATENbCKUMHU IPOEKTAMU
MPU3BAHO: peain30BaTh HU(POBOE YNpaBICHHWE HAYYHBIMHU HCCIICAOBAHUSIMHM; MOBBICUTH 3D dek-
TUBHOCTb pa0OT yNpaBJIE€HUs NIEPCOHATIOM; YIIPOCTUTh BEACHUE y4eTa U OTYETHOCTH; JOCTYI K MH-
¢dopmanmu. KoHcTpyKIus pazpaboTaHHON CHCTEMbI YIPABJICHUS HAYYHBIMH HCCIIEIOBAHUSIMU MO-
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KeT chopMUpoBaTh AMHAMHYECKUI HEHTP 00pabOTKHM JAaHHBIX IUIAT(GOPMBI HAYYHBIX HCCIEI0BA-
HUH U ynpaBlIeHUs, CUCTEMa MOXKET COOMpaTh, 00padaThIBaTh, XPAHUTh M pearupoBaTh Ha COOTBET-
CTBYIOILIME JAHHBIE YPOBHSI HAyUHBIX UCCIIEJOBAaHUM B YHUBEpCUTETE [2].

IIpoexTHpoOBaHue cUCTEMbI YNIPABJIEHUSI HAYYHBIMH UCCJIEI0BAHUSMU

Cucrema ymnpapieHUS Hay4YHbIMH HCCIIEIOBAaHUSIMHU BKJIIOYAaeT B ceOsl Takue MOAYJIH, Kak
yIpaBJICHUE OpPraHu3alyel, yIpaBIeHUE MPOEKTAMM, YIPABICHUE MEPCOHAIOM, YIPABIEHUE pe-
3yJlbTaTaMu, CTATUCTUKY HAYYHBIX HCCIIEI0OBAaHUMN U cucTeMHOe 00cmy)uBanue (puc.l).

Pabota cucrembl ynpaBlieHUs HAyYHBIMH WCCIICIOBAHMSIMH B YHHBEPCUTETE B OCHOBHOM CO-
JEpKUT ynpaBiieHue HHPopmanueil cyObEeKTOB HAYYHBIX HCCIIEIOBaHHM, HCCIEeI0BaTEIbCKHUE
MIPOCKTHI, YNPABICHUE HAYYHO-TEXHHUUYECKUMHU JIOCTHKCHHUSIMHU, YIPABICHUE HHTEIJICKTYalIbHOU
COOCTBEHHOCTBIO U yIpPaBJICHHE MPOCKTaMHU U T.1. [3].

yIIpaBIeHHe
Oopra"uzanuei

yIIpaBlIeHHe
IpoeKTaMH

cucmema
yIpaBIeHHe
ynpaseieHusa IIEPCOHANIOM
HAY4YHOIMU

uccneooeaHus yIIpaBIeHHe
MU pe3yIbTaTaMH

CTAaTHCTHKY HAay4YHBIX
HCCIIeI0OBaHHIT

CHCTEMHOE
0o0cIyKUBaHHE.

Pucynox 1 - Mooynu cucmemvl ynpagieHust HAy4HbIMU UCCAEO008AHUAMU

Moayanb ynpasJjieHHs OpraHusanueit

JlaHHBI MOAYNTH COOMpAaeT M CHUCTEMATH3UPYeT OCHOBHYIO HMH(OpMAIMIO By3a, Hay4dHO-
HCCIIEIOBATENbCKOIO0 MHCTUTYTa U KIIFOUEBOM J1abopaTopuu, YTOObl OCHOBHBIE JaHHBIE BOLUIA B
CUCTEMY YIIPaBJIICHHsI HAYYHBIMH MCCIEN0BAaHUAMH. JlaHHBIE 3TOr0 MOIYJIS IOCTYNAIOT B CHCTEMY B
OCHOBHOM OT aJIMUHUCTPALIMY YHUBEPCUTETA.

MopnyJib ynpaBJieHHs IPOEKTaMHU

Monysp yrpaBieHus! IPOEKTaMH B OCHOBHOM COOMpAeT MPOEKTHYI0 WH(POPMAIINIO HAYIHBIX
HCCIIeIOBAaHHM, KOTOpasi BKJIIOUAeT B ce0sl BCe BHJIbl TOPU30HTAIBHBIX U BEPTUKAIBHBIX IPOEKTOB.
PykoBoguTens COOTBETCTBYIOLIETO MPOEKTA TOJKEH BHECTU OCHOBHBIE JETAJIA IIPOEKTA, TAKUE KaK
Ha3BaHUE NPOEKTa, BpeMs ITPOEKTa, HICTOYHUKH CPEACTB U MEPCOHANTA. AJIMUHUCTPALMS U MTOJIb30-
BaTeNIM CUCTEMBI MOT'YT A00ABIATh, YAAIATh U3MEHITh BHECEHHBIE IPOEKTHBIC U HAY4YHbIE paOOTHI.
JlaHHBIII MOIYyJb YIPABISET CEKTOPOM aBTOMATHM3WPOBAaHHOW 0a30i maHHBIX. Peanmn3oBbiBaeT
(YHKIHMIO —FTBEp)KIEHNE U HHUIIMUPOBAHUE TTPOCKTA” .

B nannom monyne MC myHKT Hay4HbIe MyOJIMKALMU BKIIOYAET B €01 IEPCOHAIBHBIE PAOOTHI
HCCIIEA0BaTeNIel, KOTOPBIE COCTOAT U3 YEThIPEX PA3ICIIOB.

1. Hay4Hble KHUTH — IJie IOJIb30BaTeIb MOXKET 100aBIATh, HCKaTh KHUTY U MOHOTpaQuH.
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2. HayuHble Te3UCBI, TEKCTHI JOKJIAJ0B — MOJIH30BATEIb MOXKET N00aBJIATh, UCKATh TE3HCHI,
TEKCTHI IOKJIa/l0B.

3. Hayunsle craThy — TJe UCCIEIOBATEIb MOXKET A00ABIATH, PEIAKTHPOBATH, UCKATh XKYp-
HaJIbHBIE CTATBH WM CTAaThU B IPYIUX MEPUOJUYECKUX HAYUHBIX M3AAHUSX.

4. IMuKeBble CTaTbu — TJAE IOJIb30BATENb MOXKET JOOaBIISATh, PEAAKTUPOBATH, HAXOIUTH
UMUJKEBBIE CTATbU B IEPUOJUYECKUX HAYYHBIX M3AAHUSX.

5. Taxke, marepuansl KoH(pepeHuuii, cumnosnymoB, HVPbI, maTteHThl, CBUAETENBCTBA O pe-
TUCTpAIIMH MPaB Ha MporpaMMHOe obecrieueHue [4].

Monyab ynpaBjeHusl IePCOHATIOM

Monynb yrmpaBieHUs] IEPCOHAIOM B OCHOBHOM COOHMpaeT WHPOPMAIUIO O XapaKTepe U aKa-
JEeMUYECKOM TIOJIOKECHUU CYyOBEKTOB HAYYHO-HCCIICIOBATEILCKUAX TOApa3aeieHuid. JInyapie naH-
HbIe, KOTOPhIE B OCHOBHOM BKJIFOYAIOT: MMsI, MIOJI, AaTa poXkaAeHHUe, oOpa3oBanue u T.1. OpraHusa-
WS JTAaHHOW MOJIYJIM —yIIPABJICHUS TIEPCOHAIOM™ B OCHOBHOM BKIIFOUAET B ceOsl HANPABJICHHUE WC-
ClIeIOBaHMM, Mpodeccopckuil Kypc U mpeaMer uccienoBaHuss. OCyIIECTBISIETCS perucTpamnus u
yrpapiieHue nH(OpManuel SKCIEPTOB B YHUBEPCUTETaX M aKaJeMUIeckux ooOMeHax. COTpyTHUKA
VIIpaBJICHUS] HAYYHBIX UCCIIEIOBAHUI MOTYT 3allPOCHTh Y KCIIepTa WH(GOPMAIIHIO, KaK UMs H T10/I-
pazaesieHne. 3ampochl HECYT BCIIOMOTATENbHYIO POJIb I NMPUHATHS YIPABJIECHUYECKUX PEIICHUN B
00JIacTH HayYHBIX UcclenoBaHuid. KpoMe TOro, JIF0Iu 3an0IHII0T MHOTO ()OPM, KOT/Ia OHU MOJIAIOT
3asiBKY Ha MPOEKT, U €CTh MHOTO TyOJMKATOB, TAKUX Kak TOJ, BO3PACT, HA3BAHHUE W MPEIbI Ty I
pe3yabTar uccnenoBanus u T.A. [locne BBoma B 0a3y JaHHBIX AKCHEpTa 3TH OCHOBHBIC CBEICHUS
MOTYT OBITh BBI3BaHBI, YTO TO3BOJHUT W30E€KaTh MOBTOPHOTO TPyJa MCCIEIOBATEICH U OHU MOTYT
YBEJIMYUTEH CBOIO MH(OPMAIMIO W aBTOpH3anuio. Takoil crmoco0 Mo3BOJSET CHU3UTh HArpy3Ky Ha
MEPCOHAJ yIpaBJICHUS] HAYYHBIMH UccienoBaHusiMu. Co3naHue 0a3bl JaHHBIX OTPaXkKaeT KOHIIE-
IIUIO YIPaBJICHUs, OPUEHTUPOBAHHOTO Ha JIIOJIE. DKCIepThl MOTYT HAlTH CBOIO MH(POpPMALHIO HA
1000M KOMITBIOTEPE Uepe3 CeTh, U OHU MOTYT 3arpyXxaTh U 0ToOpakath ¢ororpaduu. Jlroau Moryt
HaWTH 0a3y JaHHBIX SKCIEPTOB B COOTBETCTBHH C MH(OpMAIHEH 0 AUCIUILTUHAX, YTOOBI BHIOpATh
HKCIEPTOB IO OIICHKE.

Monayab ynpaBjeHus pe3yJibTaToM

OTOT MOJyJb B OCHOBHOM COOMpaeT Hay4yHble paOOThl HAyYHO-UCCIEI0BATEIbCKUX COTPY-
HUKOB. DTOT MOJAYJIb COCTOMT U3 MOAYJISl YIPABICHHUS NEPUOTUUECCKUMH U3JaHUAMHU, KOTOPBI CO-
OupaeT MMeHa, KOMIIETEHTHOCTh OpPTraHU3allUK, ypoBeHb, nHPopMarmioo ISSN pa3auyHbIX KypHa-
JIOB B CTPaHE U 32 PyOEKOM IS 3aBEPIICHUS aKaJIEMUYECKUX JOCTHKEHUH aBTOMAaTHYECKOW UJICH-
TUQHUKAIUU. YTIpaBIeHHE pe3ylbTaTaMH SBISETCS UYPE3BBIUYAHO Ba)KHON YaCThIO YIPABICHHS
HAYYHBIMHM HCCIICJIOBAHUSIMH B YHUBEpCUTETE. Pe3ynbTaroM KOMMYHUKALMU SIBISETCS JIECTHULA
Iporpecca HaydHBIX WCCIICOBAHUI B YHUBEPCUTETAX. 3alIUTa HHTEILIEKTYAIbHON COOCTBEHHOCTH
apisieTcs 3((GEeKTUBHON TapaHTUEH MOMyNsIpU3alMd U MPUMEHEHUs JOCTHKEHUN Hay4YHbIX HCCIie-
noBaHuil. Henmb3st HIrHOpHpOBATh JIBE YacTh ynpasieHdeckor paboTsl. [Toromy uTo obmenue ¢ pe-
3yJABTaTOM - 3TO CPEICTBO YIYYIIUTh MX aKaJeMUYECKyI0 YCIeBaeMoCTb. [ Toro 4ro0sl ymyd-
mmTh  dpdekr o0ydeHus, HEOOXOIUMO pPETUCTPUPOBATH M XPAHHUTh JIEATENBHOCTh IO
aKaJleMUYeCKoOMy OOMeHYy. A HaydHbIe KaJpbl TOJDKHBI OPraHM30BBIBATH MEPONPHUSATHS IO aKaje-
MHUYECKOMY OOMEHY ISl MPOBMKEHUS] KOMMYHUKAIIMOHHOM JiesiTensHOCTH. MH(popMalioHHast cu-
cTeMa YIpaBJICHUS HAyYHBIMU HCCIIEOBAaHUAMH, pa3paboTaHHAas C LENbI0 pealn3aluy, MoaAnUKa-
LIUH U yJaJIeHUs] HAyYHBIX MCCIIEJOBAHUI/TIATEHTOB U TaK Jajee.

MoayJab CTaTUCTHKU HAYYHBIX MCCJIeI0BAHUM

Monyiap MOKET peaan30BaTh CTATUCTUKY KaJpOBOW MH(POPMAILINHU, CTATHCTUKY HAYYHBIX HC-
CJIeIOBAaHMM, CTATUCTUKY MPOEKTHON mHpopManmu. Jjist Toro, 4To0bl peaan3oBaTh ITuBepcUdUITH-
POBAHHYIO CTATUCTHUKY U JOCTUYb PA3TUYHBIX METOIOB MTOMCKA, BCSI CTATUCTUYECKast paboTa MOKET
GBITL BBIITOJIHCHA HYTGM yCTaHOBKI/I pa3JII/I‘-IHLIX KOMGI/IHaL[I/Iﬁ CTaTUCTUUYCCKUX yCJIOBI/Iﬁ nu YI[OBJIG-
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TBOPEHHSI CIPOCA Ha CIIOKHYIO CTAaTUCTHKY. B TO ’ke BpeMs AJsl TOro, 4TOOBI CTATUCTUYECKHUH pe-
3yAbTAT NOJTYYMIICS HATJISAIHBIM, CHCTEMa MOXKET OBITh B BUJE PA3JIMYHBIX IPaUUECKUX pe3yibTa-
TOB OTOOpa)KEHUS, TAKUX KaK OOBIYHO MCIOJIb3yeMasi IuarpamMmma.

MopayJib TEXHHYECKOr0 00CIyKUBAHUS CHCTEMbI

Mopyns 6epet Ha ceOs yrpaBiieHWe U Ha3HAYCHUE PA3pEIICHHI IS MOIh30BaTeIeH CUCTEMBI
YIPaBJIEHUS Hay4YHBIMHM HMCCIeN0BaHUAMU. HazHaueHne COOTBETCTBYIOIIErO CUCTEMHOIO pa3pelie-
HUSI B COOTBETCTBUU C a)(QUIMPOBAHHBIMU YUPEXKICHUSIMHA TIOTH30BATENS U pabOYNM KOHTEHTOM,
4TOOBI IPEAOTBPATUTh HE3AKOHHOE MCIIOJIB30BaHNE U HECAaHKI[MOHUPOBAHHOE HCII0JIb30BaHKE 11y0-
nmukaimii. HaydyHo-uccnenoBarenbckue JaHHbIE OT MOJICTKH, YAAJICHUs U OMIMOOK 3KCITyaTaluu
o0ecrnieunBarOT 6€30MaCHOCTh OMYOJIMKOBAaHHBIX AaHHBIX. B TO e Bpemsi MOyib OTBEYaeT 3a UHU-
[UaIN3aluio 6a3bl JaHHBIX; YCTPaHEHUE U30BITOYHBIX JaHHBIX, PE3EPBHOE KOMPOBAHUE €KEAHEB-
HOM 0a3bl JaHHBIX U aBapUHHOE BOCCTAHOBJIEHUE U T.J.

Moayab cucTeMHO# 0€30MacCHOCTH

Jlns TOoro, 4ToObl rapaHTHPOBATh, YTO TOJIBKO aBTOPU30BAaHHBIE MOJIB30BATENIM MOTYT IOJY-
YUTh JOCTYI K pecypcam, B pexume b/C Bechk mporecc gocTyna TpedyeT OT Mojb30BaTess HICHTH-
(bukauy, 9To0bl MPeOTBPATUTh HE3AKOHHOE BTOPKEHUE T0JIb30BATENS U 3aKOHHBIE I10JIb30BaTENN
HENpaBUWIBHOM paboThl Tak, 4TOOBI crcTeMa 0a3 JaHHBIX ObUla yHHUTOXeHa. Takum oOpa3om st
MI0JIb30BATENS U aJMUHUCTpATOpPa HACTPAUBAIOTCS JiBa pa3jiu4HbIX MHTepdeiica ansa Bxona. [locne
BXOJIa B CUCTEMY I10JIb30BaTEIb MOXKET U3MEHITh OCHOBHYIO JIMYHYIO HH()OPMAIUIO U MapoJb; OT-
MPaBJIATh JINYHYIO UH(POPMAIUIO U Pe3yNbTaThl UCCIIEJOBAHUMN, 3alpalIuBaTh JUUYHYIO MH(pOpMa-
LUI0 U OLIEHKY HAay4YHBIX HMCCIEIOBAaHUM, MPOECKTHl OHJIANH-OTYETHOCTU U T.J. AJIMHUHHUCTPATOPHI
MOTYT TOJIBKO 3aIlpalIiBaTh, COOMPATh CTATUCTUKY U aHATM3UPOBATH HHPOPMAIIUIO, YTOOBI TOMOYB
B MIPUHATHU PEIICHWA. PykoBoauTenn oTaena MOTYT YIpaBisATh NMEPCOHATBHONH HMHpOpMAIEH u
MIPOEKTOM Hay4YHO-HCCIIEI0BATEIbCKOTO MIEPCOHANIA OTAENA, MTO3BOJIAIOT 100aBIATh U U3MEHAThH OC-
HOBHYIO MH(OpPMALIMIO HOBBIX IOJIb30BATENE B OTHEje, IPOCMATPUBATh COOTBETCTBYIOIIYIO MH-
(dbopmalnnio HayYHO-UCCIIEI0BATENBCKOTO MEPCOHANA U UCIOIb30BaTh COOTBETCTBYIOIINE (DYHKIHO-
HaJIbHbIE MOAYJIH. PyKoBOIMTENb HaydYHO-UCCIIEI0BATENBCKOTO OT/I€]a paccMaTpruBaeT U MOAU(U-
LUpPYeT NEepcoHal OTAeNa Ul MpeICTaBIeHHs] HH(pOpMAIMK, TPOEKTHON HH(popMaly, HHPopMa-
IIMOHHBIX PE3yJbTATOB M HCIIOJIb30BAaHUS BCEX (PYHKUIMOHAIBHBIX MOJYJEH ISl yIpaBieHUs BCei
LIKOJIOW Hay4yHO-HccienoBareabckod MH(opManuu. CUCTEMHOMY aJMUHUCTPATOpy AJis pabOThI
BCEU CUCTEMBI YIPABIICHMS, Ul BCEX YPOBHEW PYKOBOIUTEIEH U IOJb30BATENICH IPUCBAUBACTCS
ydeTHas 3aluCh M Iapoiib, HO OHM HE MMEIOT IIPaBa IIPOBOAMTH ayIUT M U3MEHATH YIIPAaBICHUE
IIPOEKTOM.

BHeapenue cucreMbl

OcHoBHas TexHUUYECKast 6a3a cuCTeMbl OCHOBaHa Ha pexxume B/S u trexnonorun net. Kinuenr-
CKO€ MporpaMMHOe obecrieueHne cTpykTypbl B/S ucnonsiyer cranaapTHbiii Opaysep, 6€3 UCmoib-
30BaHUs CICHUAIBHOTO KIIMCHTCKOI'O IMTPOrpaMMHOI0 O6CCHC‘I€HI/IH, mpsaMocC B3aHMO,Z[eI>'ICTBI/IC MCK-
1y KIINEHTOM U BeO-cepBepoM, B3aUMO/IeHiCTBHE BeO-cepBepa U cepBepa MPUII0KEHUH, cepBep Mpu-
JIOKEHUH Uit 3aBepIleHuss Ooblieil yacTu paboThl MPUKIAAHON cucTeMbl. BeG-cepBep u cepsep
MIPUIOKEHUN CUCTEMBI OOBEIUHSIOTCS. B HacTOsIIee BpeMsl CYIIIECTBYET JBa MOMYJISIPHBIX PEKUMa
paboThel MH(POPMAIMOHHON cucTeMbl ympasieHus: pexxum B/S u pexum C/S. Cpenn Hux B-
Opay3sep, a C-kiamueHT, 00e MoJIe UMEIOT Pa3HbIe XapaKTePUCTHKHU U MPEUMYIIIECTBA.

Pexxum C/S B ocHOBHOM Oeper Ha ceOsi OTBETCTBEHHOCTh 3a KIIMEHTCKOE MPHIIOKEHUE,
yIIpaBJIeHUE CEPBEPOM, NPOrpaMMy, KOMIOHEHTHI IPOMEKXYTOYHOTO MTPOrPaMMHOT0 00ecreueHusl.
Kimentckoe nmpuiioxkeHue — 370 KOMIIOHEHTBI CUCTEMBI, B3aUMOICUCTBYIOIIME C JAHHBIMU O30~
Bareneil. CepBep oTBevaeT 3a 3PPEKTUBHOE YIpaBICHUE CUCTEMHBIMU pecypcamu. [Ipomexyrou-
HOE IIporpaMMHOE o0ecrieueHrne OTBEYAET 3a MOAKIIOUEHUE KIIMEHTCKUX MPUIIOKEHUN U MpoLeyp
yIIpaBJIEHUS] CEPBEPOM B COOTBETCTBUU C TPEOOBAHUSAMHM K YIPaBJICHUIO TaHHBIMHU 3ampocoB. Mo-
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nens C/S o0namaer TaKMMH IPEUMYIIECTBAMH, KaK CHIIbHAS HHTEPAaKTUBHOCTh, BBICOKasi Oe3zomac-
HOCTb JJAHHBIX, MaJIbI ceTeBOU TpaduK U ObICTpasi CKOPOCTH 3aBEPIICHHUS.

Pexxum B/S — 310 cBOero poma HoBasg Monenb IMiIar(GopMbl MHOOPMAIIMOHHOW CHCTEMBI
yIpaBlieHUs, OCHOBaHHAs Ha BeO-TexHOJOruu. bpaysep oTmpaBisieT 3ampochl, Takhe Kak U3MeHe-
HUE, yJaJIeHUe, YBEIMUYECHUE U YMEHbBIIIEHHE JOKAJIbHOTO MOJIb30BaTells, Ha BeO-cepBep MO MPOTO-
koimy HTTP. 3atem cuctema 3aBepriaeT padoTy TeMm, YTO BeO-CEepBEp MOAKIIOUYAET cepBep Oas3bl
naHHbIX. To ecTh cepBepHas 4yacTh TpaaunuoHHon Moaenu C/S nexommno3upyercs Ha cepBep Opay-
3epHBIX IPHIOKEHUN W cepBep 0a3 JMaHHBIX TPEXCIOWHOW CTPYKTYpPHI CepBEepHOM cuctemsbl. [lo
cpaBHeHHUIO ¢ pexxumoM C/S, kimeHT pexxuma B/S npocto Hyxkzaaercs B Opays3epe, KOTOPbI MOKET
BBITNIOJIHATH pa3inyHble 3a1auu. Mcnons3oBanue pexkxuma B/S MoxkeT crenars ynpaBlieHHE HayqyHO-
TEXHUYECKUM TEPCOHAIOM WJIM OTJEJIaMU HAayYHO-HCCIIEOBATEIBCKUX PAOOTHUKOB 00Jiee OTKPHI-
TBIM U THOKUM, 3()(PEKTUBHOCTH 3HAYUTENBLHO MOBLIIIAETCs [5].

Wudopmannio 0 HaydHBIX HCCIEAOBAHMIX, OMHMCAHUE pPE3ysbTaTa HAYYHOH IESATEIbHOCTH
BHOCHUT aBTOp nyOnukanuid. ['eHepupoBaHue OTUETOB MO BBEACHHBIM JaHHBIM COTPYAHHMKOB By3a
MIPOU3BOJUT CHELMAIUCT OT/JENIa OpraHUu3alluy U aAMUHUCTPUPOBAHUS HAyYHO-HCCIIEA0BATEIbCKOM
NeSITEIbHOCTH.

CryneHThl U NpenojaBaTead MOTYT CaMOCTOSTEIbHO I'€HEPHUPOBAaTh OTYETHI COOCTBEHHOM
HAy4YHOU JESATENBHOCTH, U TaKXKe OTHPABIATH €r0 CIEHUAIUCTY JAaHHOTO oTAena. Jpyrue monb3o-
Barenu MIC MoryT mpocMaTpuBaTh JaHHbBIE O HAYYHBIX MyOJUKALMAX U APYTUX pe3yibTaTax Hayd-
HO-HCCJIEI0BATENIbCKON JAESITEIbHOCTU COTPYIHUKOB YHUBEPCUTETA, XPAHALLYIOCS B CUCTEME.

BriBOaBI

bbuta uccnenoBana u pazpaboTaHa KOpHopaTuBHas HH(GOPMaIMOHHAs cUCTEMa By3a Ha OCHO-
BE€ MIPUHIIUIIOB U TEXHOJOTHH CUCTEM M 0OOCHOBAH BBIOODP JIaHHOTO pemieHus. MOIyasiMi CHCTEMBI
yIAJIOCh Pa3TPaHUYMTh U peain30BaTh aBTOMAaTH3UPOBAHHYIO 0a3y JIaHHBIX MO YIPABJICHUIO HAayY-
HO-MCCIIE/IOBATEILCKON JIEITENFHOCTH By3a. [laHHBIN pe3ynbTaT TOCTUTHYT MPU PEUICHUU CIETy-
fouux 3a1a4: 1. CocraBieH anropuT™ co3aaHus MH(GoOpMamoHHo! cuctemsl; 2. Pa3paboTan kom-
meke Moayieit; 3. Paspabotan untepdeiic u mpoduiib By3a Ha OCHOBE PEKOMEH 1IN 110 CTaHaap-
tuzaiuy; 4. CpoeKTUPOBaH U pa3pabOTaH CUCTEMHBIM MPOEKT, BKIIOYAIOMUI B ce0si CTPYKTYpPY
CUCTEMBI U M0JIb30BaTEIICH.

[lonBonss WUTOrM THpOEKTa M BHEApPeHHS HH(OPMAIMOHHOW cuUCTeMbl B cdepe HaydHO-
HCCIIEIOBATENbCKOM NeATEIIbHOCTH, HE00X0AUMO 0003HaYuTh 3((HEKTUBHOCTL cOOpa, 00paboTKU 1
XpaHEeHHUs JTaHHBIX O HAYYHBIX MCCIIEOBAHUSIX, YTO JIA€T BO3MOXHOCTh OLIEHUTH JAHHBIE HAYUHBIX
UccleI0BaHui 0ojiee TOYHBIM U BCECTOPOHHUM 00Opa3oM, MOBBICUTH 3((HEKTHUBHOCTH U YPOBEHb
yIIpaBJIEHUs] HAyYHO-UCCIIE0BATENBCKOM paboToM yHUBEpCHUTETA.

JINTEPATYPA

1. Anexuna E.WM. MadpopmanmonHas cucremMa ydeTa HAyYHO-HCCIIEIOBATEILCKOM EATETbHOCTH
cotpynnukoB BVY3a // VunoBanmonnas Hayka. 2018. Ne5. [Onekrponnsiii pecypc] URL:
https://cyberleninka.ru/article/n/informatsionnaya-sistema-ucheta-nauchno-issledovatelskoy-
deyatelnosti-sotrudnikov-vuza (narta oopamenus: 17.02.2021). — C. 10-11.

2. Liu, Q. (2017). Design and implementation of scientific research information management sys-
tem for universities. Journal -€ e Ca”. Ne42. C. 1014-1019. [DOnexrponnsiii pecypc] URL:
https://www.researchgate.net/publication/318267869 Design and implementation of scientific
_research_information management system_ for universities_(nata oopamenus: 17.02.2021).

3. lllakapumoBa A.b., KymapraxkanoBa C.K. «Pa3paboTka mHGOpPMAIIMOHHO-aHATUTHICCKON CH-
CTeMBI B KOHTYpPE YIpaBJIEHUS] HAy4HO-00pa30BaTEIbHON JesTeabHOCThIO By3a» YK 004:378,
VYere-Kamenoropek, 2010. [Dnexktponnsiii pecypc] URL: http://netess.ru/3tehnicheskie/206381-
1-razrabotka-informacionno-analiticheskoy-sistemi-konture-upravleniya-nauchno-
obrazovatelnoy-deyatelnostyu-vuza.php (ABropedepar) (nata odpamenus: 17.02.2021).

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

50



B PA3PABOTKA IIPOTPAMMHOI'O OGECIIEYEHUA U UH)KEHEPUS 3HAHU W

4. Kornelis, Marsella & Ock, Young Seok. (2014). Design of School Management Information
System Based on the Indonesian National Education Standard. International Journal of Contents.
C. 67-73. [Onekrponnbii  pecypc] URL:  https://www.researchgate.net/publication/
271130501 Design of School Management Information System Based on the Indonesian
National Education Standard (mara o6pamenus: 17.02.2021).

5. Ruzic-Dimitrijevic, Ljiljana & Nikolic, Bozo. (2008). The Higher Education Technical School
of Professional Studies, Novi Sad, Serbia —Pesigning and Building an Information System for a
Higher Education Institution”. Journal —Proceedings of the Informing Science & IT Education.
C. 283-299. [Onekrponnsiii pecypc] URL: http:/proceedings.informingscience.org/
InSITE2008/InSITE08p283-300Ruzic521.pdf (naTa o6pamenns: 17.02.2021).

REFERENCES

1. Alekhina Y.I. Informacionnaya sistema ucheta nauchno-issledovatel'skoj deyatel'nosti sotrudni-
kov VUZa [University Staff Research Information System] // Innovacionnaya nauka. 2018. Ne5.
[electronic resource] URL: https://cyberleninka.ru/article/n/informatsionnaya-sistema-ucheta-
nauchno-issledovatelskoy-deyatelnosti-sotrudnikov-vuza — C. 10-11. (accessed 17.02.2021)

2. Liu, Q. (2017). Design and implementation of scientific research information management sys-
tem for universities. Journal € e Ca”. Ned2. C. 1014-1019. [electronic resource] URL:
https://www.researchgate.net/publication/318267869 Design and implementation of scientific
_research_information _management system_ for universities(accessed 17.02.2021)

3. SHakarimova A.B., Kumargazhanova S.K. «Razrabotka informacionno-analiticheskoj sistemy v
konture upravleniya nauchno-obrazovatel'noj deyatel'nost'yu vuza» [Development of an infor-
mation and analytical system in the management circuit of scientific and educational activities of
the university] UDK 004:378, Ust'-Kamenogorsk, 2010. [electronic resource] URL:
http://netess.ru/3tehnicheskie/206381-1-razrabotka-informacionno-analiticheskoy-sistemi-
konture-upravleniya-nauchno-obrazovatelnoy-deyatelnostyu-vuza.php (Avtoreferat) (accessed
17.02.2021)

4. Kornelis, Marsella & Ock, Young Seok. (2014). Design of School Management Information
System Based on the Indonesian National Education Standard. International Journal of Contents.
C. 67-73. [electronic resource] URL: https://www.researchgate.net/publication/271130501
_Design of School Management Information System Based on the Indonesian National E
ducation Standard_(accessed 17.02.2021)

5. Ruzic-Dimitrijevic, Ljiljana & Nikolic, Bozo. (2008). The Higher Education Technical School
of Professional Studies, Novi Sad, Serbia -Pesigning and Building an Information System for a
Higher Education Institution”. Journal -Proceedings of the Informing Science & IT Education.
C.283-299.[electronic resource|]URL: http://proceedings.informingscience.org/InSITE
2008/InSITE08p283-300Ruzic521.pdf (accessed 17.02.2021)

Hmanranuena A.A. 1, Mamenko I'.H.'
YHuUBePCUTETTIH FBLJIBIM KJHE 0ijliM 0epy KbI3MeTiH 0acKapy
aKNnapatThIK :KyHeciH ko0aJjiay KoHe Jd3ipJiey

Angatna: X)XOO-HbIH FBUIBIMU-3€PTTEY KbI3METIH Oackapy MeEH KYpri3yIiH aBTOMAaTTaHIbl-
PBUIFAH aKMapaTThIK KYHECIH 3epTTey >KoHE d3ipiey, YHMBEPCUTETTEpAiH FhUIBIMHU-OiiM Oepy,
3epTTey KbI3METIHIH, KaJpJbIK *YMBICBIHBIH, OacKapy KbI3METIHIH JepeKTep 0a3achlH KyHeneyaiq
6ip Typi Oomnbin TaObuIanbl. Makana o3ipJeHreH akmapaTTbhIK >KYHeHIH MpaKTUKaJIbIK TOCUIAEpiH
icke aceipagbel. ConbiMeH KaTap JKOO-HBIH FRUIBIMU-3€PTTEY KBI3METIH Oackapy YIIiH miaTdopma-
HBI €HT13y Ke3eHepi KapacTelpbliraH. JKyiie i3eHymIiiep, 3epTTeyIijep *KoHe OKBITYIIbIIap YIIiH
BIHFAMJIBI JKOHE THIMI KOJDKETIMJAUTIKTI KaMTaMachl3 €TETiH, FBUIBIMU 3€pTTEYJIEpPIHIH, OKY Tall-
ChIpMaJIapbIHBIH OHIM/UIITIH apTThIpyFa, YHUBEPCUTETKE KOJIMEH OacKapyIbl a3aliTy apKbUIbl eHOCK
pecypcTapbeiH YHEMACYTe MYMKIH/IIK OCPETiH FRUIBIMH aKMapaTTapabl, 3€pPTTEY JePEKTEepPl MEH OKY-
oicTeMeNiK MaTepuaIiapabl )Kyhem 0acKapyIblH HET13Tr1 MOAY/IbAEP] TalgaHa Ibl.
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Tyiiinai ce3nep: xyiieHi a3ipiey, yHUBEPCUTETTIH FHUIBIMH JKoHE O1s1iM Oepy KbI3MeTi, aKmna-
PaTTHIK KYiie, FUIBIMH JKETICTIKTEpAl 0acKapy, FhIIIBIMH €HOCK.

Imangalieva A. !, Pachshenko G.N.!
Development of an information system for managing research and educational activities
of the university

Abstract: The research and development of an automated information system for managing
and conducting research activities of a university is a kind of systematization of the database of sci-
entific and educational, research activities, personnel work, and management activities of universi-
ties. The article considers the practical approaches to the solution of the problem in the developed
information system. The stages of the implementation of the platform for the management of re-
search activities of the university are spelled out. The main modules of systematic management of
scientific information, research data and educational materials are analyzed, which provides a more
convenient and efficient access for teachers, researchers, and allows them to perform scientific re-
search and educational tasks more productively, and also allows the university to prevent waste of
labor resources due to manual administration.

Key words: system development, scientific and educational activities of the university, in-
formation system, management of scientific achievements, scientific paper.
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MexyHapOaHbIN YHUBEPCUTET WH(OPMALIMOHHBIX TeXHOJIoTui, AnmaTsl, Kazaxctan

CUCTEMA SMART KAMITYC B YHUBEPCUTETE: TPEBOBAHUA,
INPEUMYIIECTBA U HEJOCTATKHA

AnHoTanusi. B cratbe mpezacraBieHbl TpeOOBaHMS Ui pa3padOTKM MH(POPMAIMOHHON CHCTEMBI
Smart Campus. g BeImonHEHUs 3a7ad M0 MHQPOBU3ANUN YHHUBEPCUTETOB HEOOXOAMMa pa3padoTKa CH-
CTeM JUIsi yIOOHOTO WCIIONIb30BaHMs WHPPACTPYKTYphl YHHBEPCHTETA CTYJEHTaMH, KOTOpbIE OyIyT yIo-
BJIETBOPSTH HBIHEIIHWE TPeOOBaHUs CTYICHTOB U COOTBETCTBOBATH YCJIOBHSIM NaHigemuu. Cuctema CmapT-
KaMITyC TpearaeT peanu3aluio (yHKIHOHANA, MUCXOAS W3 TpeOOBaHMI CTYAEHTOB, KOTOpBIE OBI-IH
OIIpe/ieIeHbl HA OCHOBE aHKETHPOBAHMS CTYICHTOB M UX MPEIOKCHHUI.

KiroueBbie cioBa: CMapT-KaMIIyC, KamIlyC, MaHAEMUs, TUCTaHIIMOHHOE OO0Y4YEeHHUE, CUCTeMa, DIIeK-
TpoHHas nudposas noanuck (DLIT).

B name Bpems ¢ Hauana 2020 roma Bech MUp OXBaTuja MaHAeMHsl KopoHaBupyca. Bee crpa-
Hbl Ha4aJIl BBOJAUTH KECTKUM KapaHTUH, MHOTHE NPEANPUATHS NEPELId Ha JTUCTaHUIUOHHBIN pe-
*uM paboThl. K cuacTeio, oOpa3zoBaHHE yJaIOCh OBICTPO TIEPEBECTH B OHJIAWH PEXUM, Oimaromaps
COBpEMEHHBIM HH(OPMAIIMOHHBIM TexHONOTHsIM. OJHAKO, eclu 00pa30BaTENbHBIN Mpolecc y/a-
JIOCh COXPAHUTh HEM3MEHHBIM, TO MPOLIECCHI MPEAOCTaBICHHUSI HHPPACTPYKTYPHBIX YCIYT BBICIIH-
MU y4eOHBIMU 3aBEICHUSIMH aBTOMATHU3WPOBATh MO0 1U(POBU3UPOBATH B MOJHON Mepe MOKa He
yaanoch. /laHHbIE TIpoLECChl KacaloTcs HE TOJIbKO OOydaroluXcs, HO U UX B3aUMOJAEWUCTBUA C al-
MUHUCTPATUBHBIM TEPCOHATIOM W TPEIojAaBaTeNs MU Y4eOHOro 3aBeleHUs. BBIHYXIEHHBINH mepe-
X0/ K JUCTaHIIMOHHOMY OOY4Y€HHIO MOKa3all, YT0 HeoOX0ouMa MoHas U(ppoBU3alis YHUBEPCUTE-
toB Kazaxcrana. [loMmumo manaemMuu, YHUBEPCHUTETHI CTAJIKHUBAIOTCS C OBICTpOpACTYIIEH KOHKY-
pEHIIMEN 3a CTYy/IEHTOB, YUEHBIX U (UHAHCOBBIE pecypchl. CienoBaTesIbHO, HEOOXOAMMO YIyUIINUTh
Ka4yecTBO NPEAOCTABISAEMBIX YHHUBEpCUTETOM yciyr. Eciau ydyeOHbIN mpouecc B AMCTAaHIIMOHHOM
peXHUME MOKHO MOCTPOUTH ¢ nmoMoibio CJIO u cucteM BUIEOKOHPEPEHLICBA3H, TO Ui OpraHu3a-
LIMOHHBIX U BCIIOMAraTelibHbIX IIPOLIECCOB UCOJB3YIOTCS cucTteMbl «Kamiycy. B pa3inuHbIX By3ax
JaHHBIE CHCTEMbI Ha3bIBAIOTCS MO-Pa3HOMY, HO O0Ilee Ha3BaHHUE, KOTOPOE OTPa)KaeT CyTh JaHHBIX
cucteMm — «Cuctema ynpaBlieHUsI KaMITycom». B Hee 0ObIYHO BXOAAT Takue (PyHKIHUU KaK YCIYTH
oduc-perucrparopa (MOIydeHHE CHPAaBOK, TPAHCKPHUNTA, JIMKBUAALNS aKaJeMHUECKON 3a/10JKEH-
HOCTH), yIpaBlieHuE HHOPACTPYKTYypOHl YHHBEPCHUTETCKOTO Kamiryca (CIopT3aji, MEA.LIEHTpP, YH-
TaJbHBIN 3aJ1 U T.]T)

[IpoBenenHble  WCCIEAOBAaHHUS TOKAa3aldW, 4YTO CYIIECTBYIOT LU(POBBIE KaMIYCHI,
peanusyroniye Takue (PyHKIUU KaK yrpaBieHue OMOIHOTEeKOM, 0a3bl TaHHBIX CTYICHTOB, KOHTPOJIh
MIOCEIAEMOCTH, OLeHKH, noka3atenu GPA wu T.n1. Kaxnaplii U3 By30B CTPOUT CBOIO CHCTEMY Ha
cBoell mnatdopMe U HU OAMH U3 HUX B IOJIHOM Mepe He OTpakaeT BceX TPeOOBAHUU CTY/AEHTOB,
KOTOpBbIE€ BO3ZHUKIM B NEPHUOJ MaHAEMHH. OTO OTPaKEHO HAa OCHOBE IIPOBEJIEHHOIO aHajIu3a
UIMPOKOM3BECTHBIX  yHHMBEp-CUTETOB. Jlig aHanu3a TpeOOBaHWi, IUIIOCOB U  MHUHYCOB
CYLIECTBYIOIIUX CUCTEM, OBLIO U3Y4YEHO 5 CUCTEM, KaK MoKa3aHo B Tabuuie 1.
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Tab6anna 1. Onucanue cymecTBYIOIUX CHCTEM YIIPaBJIeHUs] KAMITyCOM

Ne Cucrema «Kamnye» Onucanue
1 KaszHY um. ans-®apadu LOC - [lomyuenue yciyr mo HNpUHIMITY OZHOTO OKHA Ha moxobuu LleHTpoB obcmyxu-
«Kepemer» BaHMS HACEJCHHS.

- OHnnaiiH mojava 3asgBOK Ha W3rOTOBJICHHE CIIPAaBOK, TPAHCKPHUIITA, aKaJEMHU-
YeCKyI0 MOOUIIBHOCTb, IPOBEPKA 3a10JKEHHOCTH, 00XOAHOH NUCT (TMOTydeHUE
BCEX ITHUX YCIyT 3aHUMAET OT 2 10 5 pabouux gHE).

2 MesxnyHapoaHbli YHUBEPCUTET - [IpocMmoTp cBoero MHanBHIyaIbHOTO YUeOHOTO IUTaHa.
HH()OPMAIIMOHHBIX TEXHOJIOT Ut - 3aKa3aTh TPAHCKPHIT (B TCYCHUH TPEX PadOUMX THEH).
campus.iitu.kz - 3aKa3 cIpaBKu.

- AKaZieMHUYeCcKUi KaJeHAaph.

3 Kammyc Hazap6aeB YauBepcurera | - OHnaiiH oriaTa 3a 0OIIEKHTHE.

- OnnaiiH 3aka3 MpoIrycka B CriopT3all.

- Jomyck rocTeit B 00LIEKHUTHE 110 IPEIBAPUTEILHOMN 3aIIHCH.

- OHnaiiH mpoBepKa Ha HATWYUU KHAT B OMOJIHOTEKeE.

- O6mectBenHoe oovenuHenne NU Alumni — Acconnanusi BBINYCKHUKOB YHUBEP-
cuTeTa, OOBEIUHAIONAs BCEX BBITYCKHUKOB AN AAIBHEHIEro ¢ HUMU B3aUMO-
JEHCTBHS U U UX B3aHMOJCHCTBHUS MEXIY COOOM.

- AKaJleMHYeCKHI COBETHHK — MEHTOPBI, KOTOPBIE IIOMOTAIOT 110 Pa3HBIM aKaje-
MHYECKHM BOIIPOCaM, K KOTOPEIM CTYAEHT MOXeT 00paTHThCs o diaiiH U OHIaH.

4 OxcOpICKHiA yHUBEPCUTET - CounasipHble KaTeropuy CTYAECHTOB — IPEIOCTaBICHNE JOKYMEHTOB 00 OTHOIIE-
HUH K KaKOW-JINOO CONMAIIBHO YSA3BUMOM TPYIIIE JIFOAEH OHIAIH.

- LleHTp Kapbepsl — 3aMONHEHNE aHKETHI O NMPEANIOYTEHUSIX B Kaphepe, Ha OCHOBE
KOTOPOIi, IEHTp Kapbepbl OyAeT MoAOHpaTh Ul BAC BAKAHCHU U YBEJOMIISITB CTY-
JIeHTa 00 ITOM.

- AHanu3 moTpeOHOCTEl — ONMPOCHHK VISl CTYIEHTOB JUIS COBEPIICHCTBOBAHUS
CHCTEMBI, KOKABIH CTYACHT MOKET BHECTH CBOM MPEIOKECHUSL.

- JlomosHuTeNbHAS HHOPMAIHS — BO3MOXKHOCTh OTKa3aThCsl OT BKIIFOUCHUSI CBOE-
TO IMEHH B OOIIETOCTYITHBIE CITHCKH.

5 Yuusepcuter Kanmudpopuus Jloc- | -Oduc odmectBennsx nporpamm (CPO).

Anmxenec -Koncynbrannonnsie u ncuxonorudeckue yeiryrua (CAPS).

-CtyneHueckue opranuzanuu, muaepctso u yuaactue (SOLE).

-Dashew 1ieHTp 1151 ”HOCTPAHHBIX CTYAEHTOB U IperoiaBaTesei.

-IleHTp 310pOBBs U Graronony4us cTyaeHToB ApTypa Da.

-Pecypcubiii nentp Bruin (cnenmanusupyercs Ha moaaepKke ObIBIIEH MPUEMHOI
MOJIOJICXKH, CTYACHTOB Oe3 JOKYMEHTOB, IEPEBEICHHBIX CTY/ICHTOB, CTYJCHTOB Ha
JIEYEHUN ¥ CTYAEHTOB C JETHMH, HOMOTasi K0l M3 3THUX TPYNI MaKCHMaJIbHO
ucrnonb30Bath cBoif omsir UCLA).

[IpoBeneHHBIN aHAMU3 TMOKa3al OCHOBHBbIE (DYHKIMH M OCOOCHHOCTH CHCTEM KamIyca B
yauBepcuterax MVYUT, KasHY wum.anp-®apadu, HazapbGaeB VYumBepcuter, Oxchopackuit
VYuusepcurer n Yuusepcutet Kanudopuus Jloc-Anmxenec.

B ynuepcurere MYUT cuctema campus.iitu.kz urpaer ogHy u3 KIHOYEBBIX POJIEH B MOMEHT
MOCTYIUICHUS CTY/IEHTOB B YHUBEPCHUTET, TaK KaK MPOIEAypa PErucTpaluu abUTyprueHTOB MPOXO-
IUT 4epe3 JaHHYI cucteMy. B gopme perucrpanuul cTyIeHTbl YKa3blBalOT UX JIMYHBIE JTaHHBIE,
NHWH, mecTo npoXxuBaHus, TUYHBIE U POAUTENILCKUE KOHTAKTHBIE JaHHbIE. CHCTEMa COXPAHSIET 3TH
NaHHble B 0a3e JaHHBIX, B JaJbHEHIEM JaHHbIE MOTYT OBITh HCIOJB30BAaHbI JEKAHATOM WM
y4eOHOI yacThio npu HeobxonumocTH. Tlocne peructpanuu cTyAaeHTaM JOCTYIHBI ISl IPOCMOTpa
WX WHIUBHUAyalIbHBIC yueOHbIe ianbl, GPA Gamibl, akageMudecKuil KajaeHaaph, a TakKKe BO3MOXK-
HOCTB 3aKa3aThb CIIPABKYy C MECTa 0OY4YEHUS U TPAHCKPUIIT YAAICHHO, B TEYEHHUHU 3-5 paboumnx qHen
MOXHO 3a0paTh JaHHBIC NOKYMEHTH ¢ yHuUBepcuteTa [1]. B MYUT umeroTcs Takke CTOPOHHHUE
BcriomMaratenbHble cucTembl Kak schedule.iitu.kz, roe mokaseiBaeTcs Bcsi mHGOpPMAIUsS O pacmuca-
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HUM Kak Ui MperojaBaTenieil, Tak U uid CTyJAeHToB, student.beam.kz cucrema LlenTpa kaprepsl,
rze nyOJIMKYIOTCS BAKAHCUU, CTAKUPOBKHU, IPAKTUKU JJIs1 CTYACHTOB U BBIITYCKHUKOB, TAKKE KaX-
IBIA CTYACHT MOXKET CO3/1aTh B CUCTEME CBOM MPOQMIIb U 3al0JHUTH €ro IS TOro, YTOOBI paboTo-
JlaTeIx MOTJIM CBSA3bIBATHCA.

[TpoBeneHHBIN 0030p U aHAIHM3 JAaHHOW CHCTEMBI ITOKa3all XOPOIYI0 paboTy YHUBEPCUTETA B
HanpaBJlIeHUU LU(POBU3ALUM, OJHAKO, B CBSA3M C IaHJEMHEH HEOOXOIUMO MPOBECTH elle Ooiee
ri1y0oKyI0 paboTy HaJ MpoleccaMy OKa3aHHs ycIIyr cryaenTam. Onpoc, clienanHblid Cpean CTYyICH-
T0oB B 2020-2021 yueGHOM rony mokasai, yto 90% ONpOIIEHHBIX CTYJACHTOB HE MCIONb3YIOT JaH-
HYIO CUCTEMY Ha MPOTSHKEHUU BCETO O0YYEHHs, UM TOJIb3YeTCs] aAMUHUCTPAIUS I IOUCKA KOH-
TAaKTOB HY>KHOT'O CTYJI€HTa U MPOYMX €r0 JaHHBIX, & CTYJACHThl B CBOIO OUEpPEb UCIONIb3YIOT IEK-
TPOHHYIO TIOUTY U MeCCeHKep whatsapp.

B ynuBepcurere KasHY umenu anp-®apabu cucrema HazwpiBaetcs «LleHTp oOciyxuBaHUS
crynenToB «Kepemer»», KoTopas paboTaeT Mo MPUHIHUITY «EIWHOTO» OKHA Ha mojodmu LleHTpoB
o0CITy>)KuBaHMsI HaceseHus. B oHnaliH pexxume JOCTYIHBI TaKHUe YCIYTM Kak 3aKa3 CIIPaBKH C MecTa
o0y4eHHs, IPUEM 3asiBIICHHH, 110/1a4a pa3IMYHbIX 3a5BOK, HO 33 Pe3yJIbTaTOM JAaHHBIX YCIYT HE00-
xoaumo npuiit B opuc LIOC «Kepemer». [l CTYA€HTOB NPOKUBAIOIINX B CTYAEHYECKOM T'OpOJ-
K€ UMEIOTCSl YCIIYTH PAyeyHOM, MPOyKTOBBIN Mara3uH, KOMULIEHTP, TapUKMaxepcKas, KHHOTeaTp.
Taxoke UIs MHOTOPOJHUX CTYIEHTOB JOCTYIHBI YCIYTM BPEMEHHOM perucrpanuu, NaclopTHBIN
CTOJI U IPYTHE YCIYT'H, KOTOPbIE JOCTYIHBI B OOBIYHBIX LIEHTPaxX 00CIyKUBaHUS HacesleHus [2].

Hazap6aeB YuuBepcuret 6bu1 ocHoBaH IlepBeiM [Ipesunentom Pecrry6muku Kazaxcran - En-
6acel Hypcynranom AbumeBuuem HazapOaesbim B 2010 rony. Hazap6aeB YHUBepcUTeT CTpEMUTCS
CTaTh MEXJYHAPOJHO-IPU3HAHHBIM HCCIIE0BATEIbCKUM YHUBEPCUTETOM, OCHOBHBIM IPUHIUIIOM
KOTOPOTO SIBJISETCSl MHTerpanus oOpa3oBaHusi, Hayku U MHHOBauMi. Kammyc yHuBepcurera npen-
JlaraeT IUPOKUN CIIEKTP yCIIyT:

1. bubnuoreka HazapOaeB YHuBepcurera HacuuThiBaeT cBbimie 16000 eauHMI] Hay4YHBIX
KHUT, a TaKke UMeEeT COOCTBEHHYIO 3JIEKTPOHHYIO CHUCTEMY C 3JIEKTPOHHBIMM pecypcamu. OOyuaro-
LIUICSI UMEET BO3MOKHOCTh aBTOPU30BATHCS M0J] CBOEH yUETHOW 3aIMCBhI0 M CKAYMBaTh JIEKTPOH-
HbI€ MaTepuaibl U NEPENUChIBaThCS C COTPYAHUKAMHU OMOIMOTEKH B pexxuMme oHiaiH. Takke ume-
eTcs BO3MOYKHOCTh 3ape3epBUPOBATh KHUTY OHJIAlH M 3a0pOHUpPOBATh MECTO B OMOIMOTEKE 3apa-
Hee, BCEe 3TU HOBIIECTBA ObUIM BBEJIEHBI B CBS3M C MMaHJEMHUEI KOpOHABUpYCa.

2. Registrar.nu.edu.kz — Cucrema oduc perucrparopa, rjje MO>KHO 3a0pOHUPOBATh KOMHATY B
OOLIEKNUTUH, TOJYYUTh CHpaBKy 00 OOY4EeHMM MO MECTy TpeOOBAaHMsS OHJIAMH, MOIYYUTh TpaH-
CKPHMIIT YAAJIEHHO, TIOCMOTPETh 11a0JI0HBI JOKYMEHTOB, 3asBICHUN, cCUILU1adychl [3].

3. O310pOBUTENBHBIN LIEHTP CO3/aH JJIs BBIABIECHUS MPOOIEM CO 30POBbEM CTYJECHTOB, Jie-
YEHMSI U MTOAJIEP/KAaHUS UX 310POBBS.

4. CnopTUBHBIN LIEHTP OCHAIlleH (pUTHECC 3aJI0M, TEHHUCHBIMU KOpTamH, (pyTOOIBHBIM, Oac-
KEeTOOJIbHBIM U BOJUIEHOONBHBIMU MOJISIMH, HACTOJBHBIM TEHHUCOM. J[OCTYyIl B CIIOPTUBHBIN LEHTP
OCYILIECTBIISIETCS MOCPEICTBOM CMapT KapTOYEeK M MMEETCSl OHJIAlH 3alIUCh B CIIOPTUBHBIN IIEHTP.

5. LleHTp NCIIOJIHUTENBCKUX UCKYCCTB, HOTa U TaHIIEBAJIbHAS KOMHATa, KHHOTEATp.

6. O6mectBenHoe ob6benuHeHne NU Alumni — Accouumanius BBITYCKHHKOB YHUBEPCHUTETA,
00BETUHSIONIAs BCEX BBIMTYCKHUKOB JJIS JAJbHEHIIIEro ¢ HUMHU B3aMOJICHCTBHS U JUIS UX B3aUMO-
NecTBUS MKy co00i.

7. AkaneMu4ecKuil COBETHUK — MEHTOPBI, KOTOPbIE TIOMOTAIOT IO Pa3HBIM aKaJEMUYECKUM
BOIIPOCAaM, K KOTOPBIM CTYAEHT MOKET o0paTtutbes oddaiiH 1 oHIaiH.

8. NURIS FAB LAB — naGopatopus mudposoro npotorunuponanus. [locne Hauana manze-
MUH IPOBOJUT OHJIAMH MacTep KJIAacChl U BBIKJIA/IBIBAET CBOM OHJIAlH 00Oyyarolue BUieo B Ludpo-
BBIX KaHajaX U COLUAIbHBIX CeTAX [4].

AHanu3 AaHHOW cHCTeMBbl MOKa3al XOpOoIllyio padoTy mo HnupoBU3aLMM YHUBEPCUTETA, 32
HCKJIIOUEHUEM IIPOLIECCOB MPEJOCTABICHUS CIPABOK, TPAHCKPUIITOB M JPYIMX JOKYMEHTOB yia-
neHHo. [IpucyTcTBYIOT crucTeMbl OpOHHPOBAHUS 10CTyNa B OMOINOTEKY, MTAPKOBKY, CIIOPT3all, IpH-
€M rocTeil B KaMIyce, 4TO OYeHb yIOOHO M TO3BOJIAET KOHTPOJIMPOBATH KOJIUYECTBO JIIOJCH B
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IIOMEILEHUAX IPU BBICOKMX PUCKaX 3apakeHus BUpycamu. OqHaKo, ONpoc CTYyAEHTOB II0Ka3al, 4To
35% cTyneHTOB He yA0BIETBOPEHBI KAUECTBOM MPEIOCTABIIEMbIX YCIYT U CUCTEM, a UMEHHO J10JI-
roii 00pabOTKOM 3asiBICHUN U 3asSBOK Ha MOJYYCHUE IOKYMEHTOB, 3TO JIEIAaeT BOIPOC ICKTPOHHO-
ro JOKYMEHTO000pOTa B YHUBEPCUTETAX OCOOCHHO aKTyaJbHBIM.

Crynenyeckasi cucrema camooOciyxuBaHus Okchopackoro YHUBEpPCHUTETa MPEIOCTABISET
JOCTYI CTYJIEHTaM K UX JHMYHBIM JaHHBIM, TaK)K€ TaM HUMeeTcs Bcsi HeoOxoaumas nHdopmanus,
KOTOpast moHato0uTcst Bo Bpemst yueObl. CTyaeHyeckoe caMoo0CTy)KUBaHNUE UCTIONB3YeTCsl IS pe-
TUCTpAllUd B YHUBEPCUTETE, /Ul TIOJYyYEHUS! CBUIETENIbCTBA O 3aUMCICHHUH, 3aII0JHEHHS SK3aMeHa-
IIMOHHOW 3alMCH U OpPOHMPOBAHUS, MPEAOCTABICHHS JOKYMEHTOB 00 MHBAJIMAHOCTH WJIHM JAPYTHX
COLIMAJIbHBIX KaTeropuH, MOJIy4eHUs TpaHCKpunTa. Bce yciayrm MOKHO MOJIY4YUTh B PEKUME OH-
naitH. [1onHbIA CIMCOK yCIyT B CUCTEME BBITJISAUT CIEAYIOLIMM 00pa3oM:

- perucTpanus B CUCTEME — MPOUCXOJUT B MOMEHT 3aUMCIIEHUSI HA MPOrpaMMy OOydeHus,
CTY/ICHT BBOJIUT CBOU JIMYHBIC JAHHBIC W MOJYYaeT y4YETHbIC NAaHHBIC JJIS JajbHEWIIed paboThl B
CUCTEME;

- CBHJETEIILCTBO O 3a4MCICHUN/00ydeHnH (CrpaBka 00 00y4eHHH) — MOTyYeHHE TOKYMEHTa
OHJIAiH B cHCTEME, HE BBIXOJIS U3 JOMa/KaMITyca;

- JIMYHBIM KaOMHET — BO3MOKHOCTb aKTyaJU3UPOBAaTh CBOU JaHHbIE U BHOCUTb U3MEHEHUS
MIpH HEOOXOIMMOCTH;

- COLMANIbHBIE KAaTeTOPUU CTYACHTOB — MPEJOCTaBICHUE TOKYMEHTOB 00 OTHOILICHUH K Ka-
KOH-TMO0 COIMaIbHO YS3BUMOM IPYIIIIE JIFOJCH OHIIAMH;

- JIOTIOJIHUTEIbHAsE HHPOpPMAIIHs — BO3MOKHOCTH OTKa3aThCsl OT BKIIIOYSHHS CBOETO UMEHU B
00MIEeTOCTYITHBIC CITUCKU;

- akKaJeMHUYecKHe TaHHble — MoiydyeHue HHpopManuu o0 aKaJeMHUUYECKON yCIeBaeMOCTH
(TpaHCKPHIT) OHJIAIH;

- IEHTP Kapbepbl — 3aM0JIHEHHE aHKEThl O MPEANOYTEeHUIX B Kapbepe, Ha OCHOBE KOTOPOH
LIEHTP Kapbepbl OyAET MoAOUpaTh ISl BAC BAKAHCUM U YBEIOMJIATDH CTYJIEHTa 00 3TOM;

- akaJeMuyeckas MOOMIJIBHOCTh — BOZMOKHOCTb IOJaTh 3asBJICHHE HA 00yUeHHE 3apyOexoM
110 0OMEHY ¥ CMOTPETh HOBOCTHYIO JIEHTY I10 IaHHOU TeMe;

- pacnucaHue — OHJIalH pacHucaHue 3aHATUI U 9K3aMEHOB;

- aHanM3 MOTpeOHOCTEH — ONMPOCHUK JJISl CTYJIEHTOB JUIsl COBEPIIEHCTBOBAHHUS CHCTEMBI,
KaX/IbIil CTYJIEHT MOKET BHECTH CBOM IPEJUIOKEHUs [5].

B pesynbrare wuccienoBaHUS JaHHBIX CHCTEM OBLIM BBISIBJIEHBI CIEAYyIOIIKME 0OIIue
pOoOJIEMBI CUCTEM B Ka3aXCTaHCKHUX BY3aX:

- HE aBTOMAaTH3UpOBaH IMpolecc paboTel oOQHUC perucTparopa (BblJaua CIPaBOK,
TPAaHCKPHIITOB);

- OTCYTCTBHE DJIEKTPOHHOTO JOKYMEHT0000pOoTa, moanucannoro JIIT;

- OTCYTCTBHE OJIHOM LIEHTPAIM30BaHHOIN CUCTEMBbI YIPABJICHUS BCEMH OT/ICJIaMHU;

- OTCYTCTBYET B3aUMOJICHCTBHE C BBIMYCKHUKAMU B IOJIHOM W JOCTaTOYHOM Mepe s
COBEPILIEHCTBOBAHMS 00pa30BaHuUsI.

Jlnia penieHrs JaHHBIX IpobiieM mpenaaraercs pazpadoTka cucreMbl CMapT-KamIyc, KoTopas
OyZIeT BBIOJIHATH CIEAYIOIIUE 3a/[auu:

1. ABTOMaTH3aIMIO TIPOIIECCOB PAOOTHI AIMHUHUCTPAIIHH.

2. BHeapeHwue 3J1eKTpOHHOTO JOKYMEHT0000pOoTa.

3. Buenpenue D111

4. VHTerpanusi BCEX CUCTEM OpraHu3aluu obOpa3oBaHus B oaHy (OHNaiiH pacrnucaHue,
OHJIaliH OMONMOTEKa, JIEKTPOHHAs 3alKCh K COOPYKEHHUSM KaMmIlyca U YHUBEPCHUTETa, CHCTEMa
MOJTyYeHHUsl OHJIAHH YCIIYT, TI0Jjauya OHJIAWH 3asBICHHM, 1Ia0JIOHBI JOKYMEHTOB, HOBOCTHAS JICHTA,
B3aumozeiicteue I1I1C co cryaeHTamu, CTyIeHTOB ¢ aAMUHUCTparuei). JlaHHbI aHaIM3 TTO3BOJIIIT
copMHpOBATh TEXHUYECKOE 3aJaHHE Ha pa3pabOTKy HOBOW CHUCTEMBI, KOTOpas MO BO3MOKHOCTH
peanu3yeT Bce TpeOoBaHMs U MpeiokKeHus cryaeHToB MYUT.
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B xoxe pmaHHOro wuccienoBaHusi OBUIM ONPEIEIIEHBl OCHOBHBIE CTPAaTErMUECKHUE LU
nHpOpMaTU3aLUK:

1. IToBbicUTB AP PEKTUBHOCTH MPOIECCOB MPEAOCTABICHHUS YCIYT 00YIarOIUMCS.

2. CHU3UTB PUCKU 3apaXX€HUs BO BpeMsI [TaHAEMUHU.

3. Yay4ymuTe KayecTBO HWH(GOPMAIMOHHBIX CEPBHCOB, a TaKXe HX JOCTYIMHOCTh JUIs
110JIb30BaTEsIeH Ha OCHOBE MOJEIH 3JIEKTPOHHOIO KaMITyca.

4. CHU3UTh BO3MOXKHOCTH Y4e€OHOro IepcoHajla Ul 3JI0yNOTpeOJeHUH B OTHOLIEHUU
CTYIEHTOB M aJIMUHUCTPATUBHO-YIPABICHYECKOIO ME€pPCOHAlAa B OTHOLIEHUHU IIpernojaBaresieil u
COTPYJHUMKOB HA OCHOBE BHEIPEHUS CUCTEM KOMIBIOTEPHOIO TECTHUPOBAHUS, 3JIEKTPOHHOIO
JOKYMEHTOO00POTa, KOHTPOJISI MCIIOJIHEHHs YIPABICHUECKUX PELICHUH, perjaMeHTUPOBAaHHOIO
JOCTyIA K yIPaBJIEHYECKOH 1 yueOHOH HH(OpMaIUK, aBTOMAaTU3UPOBAHHOMN OLIEHKHU JEATEIbHOCTU
npernojaBaTeneil u kadenp.

5. T1oBBICHTH YKOHOMHYECKYIO Y PeKTHBHOCTH npuMeHeHust T B yHuBepcutere.

B pamkax ananu3za TpeGoBaHUI ObLT IPOBENEH ONPOC CTYJIEHTOB, I'/le UM OBbLIO MPEAIOKEHO
BbIOpaTh (PYHKIIMOHAN M3 CIHCKA, HEOOXOAUMBINA IS MX KHU3HEIACATCILHOCTH B YHUBEPCUTETE, a
TaK»Ke BO3MOYKHOCTb HAalMCaTh BAPUAHTHI OT ceOsl.

UccnenoBanue u ananu3 TpeboBaHuii cucreMbl CMapT-KaMmIlyc ObLJIO MPOBEACHO Ha 0ase
yauBepcurera MYUT. OcHOBHBIMM NapaMeTpaMu JaHHOT'O MCCIEI0BAHUs ObUIM BOIPOCHI, COCTaB-
JICHHbIE JJI1 aHKETUPOBAHUS CTYJEHTOB C LIEJIbIO BBISBJICHUS CTEIIEHU YJOBJIETBOPEHHOCTU CHCTeE-
Mol kamnyca. Pe3ynabTaTsl aHKETUPOBaHHUA MOKa3ainu, 4To 80% ONpOIIEHHBIX CTYJIEHTOB HE Y 0-
BJIETBOPEHB! ()YHKIIMOHAJIOM CYIIECTBYIOIIEH cucTeMbl campus.iitu.kz, Taxke ObUIM pacCMOTpPEHBI
U [POAaHAJIU3UPOBaHbl TPEOOBAHUS CTYAECHTOB 10 COBEPLIEHCTBOBAHMIO JaHHOW cuctembl. Ha oc-
HOBE Pe3y/IbTaTOB OBLIM PACCMOTPEHBI CEyIOIUe T0pabOTKU CUCTEMbI campus.iitu.kz:

- OHJIallH OpOHHpOBaHHE MECT B OMOIMOTEKY, ANEKTPOHHBIM YMTANBHBIM 3ai, it cafe mms
MIPOBE/ICHUS] MEPONPUATHH, CrIOpT3aia, akToBOro 3ana. /laHHble 1OpaOOTKU MO3BOJIAIOT CTYIEHTaM
HE CO3/1aBaTh CKOIUICHHE JIIOIEH U ouepe/iell B YCIOBUSIX aHAEMUH;

- IOJIyYEHHUE CIIPaBOK, TPAHCKPUIITA OHJIAMH MO3BOJIAIOT CTYJEHTAM U BOBCE HE NPUXOJIUTh
B YHHUBEPCHUTET, TaK KaK JOKYMEHThI OyJqyT reHepupoBaThcs uepe3 cucreMy Bmecte ¢ DL u cry-
JIEHTY JJOCTaTO4YHO OyJeT pacreyaraTb UX;

- BXOJl B YHHBEPCHUTET CO CMApT-KapTo# AJsl KOHTpoui nocemaemoctu ctyaeHTos u [I1C;

- IOMCK apeHJHOTO XWIbsS JJIS CTYyJEHTOB 4epe3 yHHBEpCUTET. MIHOropoaHue CTYAECHTHI
OUYE€Hb YaCTO UCHBITHIBAIOT MIPOOJIEMBI IO MMOUCKY apEeHIHOIO KUJIbs, TAK KaK JIFOJU HE 3aUHTEPeco-
BaHbl CIaBaTh B apeHJly KBapTUPbI CTy/AEHTaM. YHUBEpPCUTET OyJaeT caM 3akKitoyaTb JOTOBOp C
KOMITaHUSIMU M HAIIPSIMYIO Y4acTBOBATh B MPOLECCE CIaYH aPEHAHOIO KHIIbs CTYJIEHTaM;

- 3alIpoc Ha MHAMBUAYAJIbHYI0 KOHCYJbTAIUIO C mpenojaasareneM. CTyIeHThl 4YacTO UCIIbI-
THIBAIOT MPOOJIEMBI C OCBOCHHEM MaTepuaia Mo TEXHUYECKUM AUCIMILIMHAM, YTO CKa3bIBAETCS Ha
KayecTBE 3HAHUW M yCHEBAaEMOCTH CTYAEHTOB. J[aHHOE pelleHue MO3BOJMT OTCIEKHBATh PabOTy
npenojanaTeis, a Takke 0ojee r1y0oKo UMETh MPEeCTaBlIeHNnEe 00 yCIIEeBAEMOCTH CTY/IEHTOB;

- TpOoQHIN MUHUCTEPCTB CTYIEHUYECKOTO MPABUTEIHCTBA U UX HOBOCTHAS JIEHTA — MOBBICUT
aKTUBHOCTb CTYJIEHTOB B OPraHU3allMOHHOW AESTEbHOCTH, YTO TMOJOKHUTEIBbHO CKaKETCS Ha HX
JUIEPCKUX KaueCTBaX U KPEaTUBHOCTH;

- accolualnus BbIMTYCKHUKOB (alumni) — cOOp AaHHBIX O BBIMTYCKHUKAX U OTCIEKHBAHUE UX
NESTEIbHOCTH, IIPUBJICYEHHNE UX B I€ATEIBHOCTh YHUBEPCUTETA U PA3IMUHBIX IIPOEKTOB;

- OHJIaliH pacmucaHHe C BO3MOXXHOCTBIO BBITPY3KHM JIaHHBIX JJIsl MpenojiaBaTene, 1 3a-
IIOJIHEHUS )KYPHAJIOB U IPOYUX TOKYMEHTOB;

- TpYIIBI 10 MHTEPECAM AJISl y4acTUs B PA3HBIX MEPONPUATHUAX MOMOXKET CTYACHTaM Pa3BH-
BaThCsI BCECTOPOHHE 110 UX JIMYHBIM HHTepecaM M Xo00u. Hampumep, kiry0 My3bIKH, UTPHI B IIaX-
MarTbl, TCHHHUC, PyTO0JI, 6acKeTOO0JI, TAHIIBI U IPYyTHE.

Ot TpeOOBaHMSA 3HAYUTENIBHO IMOBBIIIAIOT CIOKHOCTh CHCTEMBI, a TaKXe CII0KHOCTh
MPOIIECCOB €€ pa3pabOTKH, COMPOBOXKIACHUS M SKCIUTyaTaIlid, TI0ITOMY MpobiieMa 3¢ heKTUBHOCTH
mporecca uHGopMaTU3auy By3a MpuoOpeTaeT Ha COBPEMEHHOM dTamne 0co0yr BaKHOCTH. 2020
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roJ| nokasaj ocoOyr BaKHOCTb HU(POBBIX CUCTEM I IPEJOTBPALICHUS] PUCKOB 3a00JIEBAEMOCTH
MOCPEJICTBOM KOHTPOJISI IMOCEHIAEMOCTH M 3allOJHEHMA NoMeIleHuid. Jlis pelieHus JaHHbBIX
mpobiieM B yHHMBEpCUTETaX, ObUIM NIPEIOKEHBbI Takue (QYHKIMM Kak OpOHMpPOBAHHE MECT U
ouepezieH, OHJIaNH 3allUCh.

[IpoBeeHHBIC WCCIEIOBAHUS TIO3BOIMIN C(HOPMYIHPOBATH OCHOBHBIE TPEOOBAaHUS IOJIB30-
Bareniedd k cucteme Smart Campus. OmBIT SKCIUTyaTallid TaHHOW CHCTEMBI MTO3BOJIUT OMPEICTUTh
HACKOJIbKO JTaHHAs CUCTEMa YJOBIETBOPSIET TPEOOBAaHUSAM YCIIOBHH maHaeMuu. Pa3BuTre MHHOBA-
Uil B By3e (a nH(GOpPMAIMOHHBIE TEXHOJIOTHH SIBIITFOTCS OCHOBOW MHHOBAIIMK B YIIPABICHUH U Op-
raHW3aluu y4eOHOTO Mpoliecca) — 3TO KIIF0Y K PEIIeHUI0 po0IeMbl 00ecTiedeHnsT BRICOKOH KOHKY-
PEHTOCIIOCOOHOCTH BY3a.
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. .. bazapoexo U.M., Hlapunos Bb.7K.
YuuBepcurterTeri Smart KaMIiyc cucTeMachi: TAJIANTAP, APThIKIIbLIBIKTAPbI

MeH KeMIITiKTepi

Anpatma. Makamaga Smart KamIyc akmaparThlK >KYHECIH JaMbITyFa KOWBUIATBHIH —TaJlanTap
kepcerinred. JKOO-Hbpl UupIaHAbBIpy MIHAETTEPIH OpBIHAAY VIIIH MIHAETTI TyplAe YHHBEPCUTET
MH(PPaKYPBUTBIMBIH CTYACHTTEPAIH Ka3ipri TajamTapblHa jayam OepeTiH JXKoHe IaHIeMHUs >KarmaaibiHa
KOJIAlJIbl MaianaHaThH JKYHenepiH a3ipiey Kaxer. Smart KamIryc j>KyiHeci CTyAeHTTepIiH cayaJlHaMachl
MEH OJIapJblH YCHIHBICTAphl HETI3IHAC aHBIKTAJFaH CTYJACHTTEPMAIH TaJanTapblHa  HETi3ACITIeH
(hYHKITMOHAJIBI KY3€Te aChIPyIbl KO3IeH i,

Tyiiin ce3aep: Smart-kamiyc, KaMIyc, TaHIeMUs, KAIIBIKTBIKTaH OKY, KYHe, 3EeKTPOHABIK U PIIBIK
KoJITaHOA.

Bazarbekov I.M., Sharipov B.Zh.
Smart campus system in the university: requirements, advantages and disadvantages

Ikram M. Bazarbekov, master student, Information Systems Department, International In-formation Technology University.
Bakhyt Zh. Sharipov, d.p.s., c.t.s., academician of IAIN, foreign academician of RANS, Di-rector of the Center for

Educational Innovation and SMART Training.

Abstract. The article presents the requirements for the development of the information sys-tem "Smart
Campus". To fulfill the tasks of digitalization of universities, it is necessary to develop systems for the
convenient use of the university infrastructure by students that will meet their cur-rent requirements and meet
the conditions of the pandemic. The system "Smart Campus" offers the implementation of functionality
based on the requirements of students, which were determined on the basis of a student survey and their
proposals.

Keywords: Smart Campus, campus, pandemic, distance learning, system, electronic digital signature.
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MACHINE LEARNING METHOD FOR INVERSE HEAT CONDUCTION PROBLEMS

Karina Keneskyzy, 2nd year Master's degree student in Data Science, International Infor-mation Technology University.
Sandugash B. Yeskermes, 2nd year Master's degree student in Data Science, International Information Technology
University

Abstract. Investigated in this work is the potential of carrying out inverse problems with
linear and non-linear behavior using machine learning methods and the neural network method. With the
advent of ma-chine learning algorithms it is now possible to model inverse problems faster and more
accurately. In order to demonstrate the use of machine learning and neural networks in solving inverse
problems, we propose a fusion between computational mechanics and machine learning. The forward
problems are solved first to create a database. This database is then used to train the machine learning and
neural network algorithms. The trained algorithm is then used to determine the boundary conditions of
a problem from assumed meas-urements. The proposed method is tested for the linear/non-linear heat
conduction problems in which the boundary conditions are determined by providing three, four,
and five temperature measurements. This re-search demonstrates that the proposed fusion of
computational mechanics and machine learning is an effec-tive way of tackling complex inverse problems.

Keywords: inverse modelling, machine learning, neural network, heat conduction equation, the heat
transfer coefficient, numerical methods

Keneckniznl K.*, Eckepmec C.B.
Kepi xbL1y 0TKI3TIIITIK ecenTepiHe apHAJFaH MAIIMHAIBIK OKBITY d/ici

Keneckpi3pl Kapuna, XanbikapaiblK aKapaTThIK TEXHOJIOTUsUIAP YHUBEPCUTETIHIH «JlepeKkTep FhUIBIMBDY MaMaH/IbIFbIHBIH
2 Kypc MaruCTpaHTEL.

Eckepmec Cannyram BakTusipkbi3bl, XaiblKapaiblK aKIapaTThIK TEXHOJIOTHSUIAP YHUBEPCUTETIHIH «J{epeKkTep FhUIBIMBDY
MaMaH/BIFBIHBIH 2 KypC MaruCTPaHTHL.

Anpgarna. By )kyMbICTa MAITUHATIBIK OKBITY 9/IiCTEpl MEH HEHPOHIBIK MKelli 9JIICIH KOJIaHa OTHIPHIIL,
CBI3BIKTHIK JKOHE CBHI3BIKTHIK €MEC Kepi ecenTepii MIenTy MYMKIHZIITT 3epTTenemi. Mamu-HalublK OKBITY
QITOPUTMJICPIHIH Taima OOJYBIMEH Kepi €CenTepii TEe3ipeK MKOHE JoJ MOJISNbJCYre MYMKIHIIK TYIBL
MarmmmuHaIbIK OKBITY MEH HEWPOHIIBIK JKEIiHI Kepi ecenTep/Ii IIeny/e KoIAaHyFa OOMaThIHABIFEIH KOPCETY
YIIH ecenTey MEeXaHHMKAaChl MEH MAIIMHAJBIK OKBITYIBIH OipiryiH YChI-HaMbI3. AJIBIHFBI MiHIETTEP, €H
aNJIBIMEH, MaiMeTTep Oa3achiH Kypy yuIiH menrineni. Coman kehiH Oy ManiMerTep 0a3achl MalldHAIBIK
OKBITY aJTOPUTMIEPI MEH HEUPOHIBIK >KEIUIepAi OKBI-Ty VIIH KoiamaHbuianbl. OCBIIaH COH OKBITBUIFaH
QITOPUTM €CENTENTeH onmeMaep OONBIHIIA MOCENCHIH IIeKapanblK >KarJailapblH aHBIKTAY YIIiH
nadaananblaanbl. ¥ CHIHBUIFAH 9JIC JKBUIY OTKI3TIIITIKTIH CHI3BIKTBHIK/CBI3BIKTBIK €MEC eCemnTepi YIIiH
CBIHAJIJIBI, OHJIA IIEKAPAJIBIK JKaFaiaap TeMIepaTypaHsl VI, TOPT kKOHE OeC OJIIey apKbUIBI aHBIKTAIAIbI.
Byn 3eprrey ecentey MeXaHMKAa-Chl MEH MAIIMHABIK OKBITYIBIH KapacTHIPBUIFAH CHHTE31 THIMII 9JIiC
EKCHIH KOpCeTe/Ii.

Tyiiin ce3mep: kepi MoOJIENblICy, MAIIMHANBIK OKBITY, HEUPOHJIBIK e, KBLUTYOTKI3TIIITIK TEHACYI,
KBUTYOTKI3TIIITIK KO3 (DUIINEHTI, CAHABIK 9icTep
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AHHOTaHI/lﬂ. B JaHHOU paOOTe I/ICCJ'Ie,Z[yeTCFI IIOTEHIIKAJI peIIICHI/IH O@paTHBIX 3a1a4 C JIU-HCUHBIM U HeJ'IHHeﬁHBIM
IIOBEACHUEM C HCIIOJb30BAHUEM METOJOB MAIIMHHOIO 06y‘{CHI/I}I nu HCﬁpOCCTeBOFO MEeTOoaa. C ITIOSABJICHHUCM
ITOPUTMOB MalIMHHOTO O0YYEHUsI CTal0 BO3MOXKHBIM MO-/ICIMPOBATh 00OpaTHbIE 3a/1auu ObIcTpee U TouHee. UToObI
HpO,ZIeMOHCTpHpOBaTL, YTO MAIIMHHOC 06yquI/Ie nu HeﬁpOHHaﬂ CCTh MOFyT 6BITB HCIIOJIB30BAaHbI HpI/I peHIeHI/II/I
O6paTHBIX 3a1a4, MbI npen—naraeM CJIIMIHUC BLI‘-II/ICJII/ITGJ'IBHOI\/'I MCXaHUKHU U MAIIIMHHOI'O O6y‘-I€HI/IH. HepenHI/Ie 3aaa49u
peliarT-cs B MEPBYIO OdYepenb Uil co3laHus 0a3bl MaHHBIX. OTa 0a3a MaHHBIX HCIOJB3YyeTCs sl OOydeHHs
ITOPUTMOB MAIIMHHOTO OOYYEHHUs] M HEHpOHHBIX cerei. OOy4YEHHBIN aIrOpUTM HMCHONB3YETCs JUIS ONpEIeTICHUS
TPaHMYHBIX YCJIOBHH 3afjadd MO TMPeanojaraeMbIM H3MepeHHsM. [IpelTokeHHBI Me-TOX ampoOWpoBaH IJis
HHHeﬁHbIX/HeﬂHHeﬁHbIX 3aaa4 TeHJ’IOHpOBOZ[HOCTl/I, B KOTOprX FpaHI/l‘leIe yCJ'lOBI/Iﬂ onpeuensnoTca HyTeM
MIPOBEACHUS TPEX, UETHIPEX U MATH U3MEPEHUN TEMIIEPATyPHL.

KaloueBble cjoBa: oOpaTHOe MOJENMpOBaHWE, MAIIMHHOE OOydYeHWe, HEWpOHHas CeTh, YpaBHEHHE
TEIUIONPOBOHOCTH, KOG GHUIIMEHT TEIUIOOTAAYH, YUCICHHBIC METO/IBI.

Introduction

Relevance of the research topic.

Many engineering and manufacturing processes are connected with heat transfer. Heat transfer
phenomena are described by the heat equation in order to solve specific problems, boundary
conditions that accurately reflect the production process. The areas of practical use of methods of
inverse problems of mathematical physics are very diverse, in particular, they are used in
thermophysics, geophysics, astronomy, electrodynamics, hydraulic engineering, and so forth. The
need for their solution appears during various thermal investigations, the creation and operation of
heat-loaded technical objects, the development of technological processes.

The purpose of our research work is to develop a machine learning method and a neural
network method for finding the thermal conductivity coefficient, exactly:

- to develop a method for solving the initial boundary value problem of heat conduction

equations;

- to develop an approximate method for determining the coefficients of thermal conductivity

and heat capacity;

- to construct conjugate difference schemes for the problems of determining the thermal

conductivity coefficients;

- to develop an algorithm for solving the inverse problem and to create a program;

- to conduct numerical calculations and show the convergence of the iterative solution

methods and machine learning methods.

Research methods.

During the research, the following methods were used: mathematical modeling, iterative
method, machine learning method, neural network method and computational (numerical)
experiment method.

Mathematical model of the heat transfer process

The study of any physical process by mathematical methods is reduced to the establishment of
analytical dependencies between the quantities that characterize this phenomenon. For complex
physical processes in which the determining quantities change in space and time, it is sometimes
impossible to establish a relationship between such quantities. In these cases, the methods of
mathematical physics come to the rescue, which consider the course of the process not in the entire
space under study, but within a certain volume of matter and over an elementary period of time.

The differential equation of thermal conductivity is understood as a mathematical dependence,
usually expressed by a partial differential equation, which characterizes the flow of the physical
phenomenon of heat transfer and allows it to calculate the temperature field at any internal point of
the body at any time.

Then by integrating the differential equation, it is possible to obtain an analytical relationship
between the values for the entire space and the entire time interval under consideration. The
relationship between the variables involved in the transfer of heat by conduction, is set in case of
the so-called differential heat conduction equation, based on which we construct a mathematical
theory of heat conduction. The derivation of the differential equation of thermal conductivity is
based on the law of conservation of energy, combined with the Fourier law.
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Formulation of initial-boundary value problems.
The differential equation of thermal conductivity in the one-dimensional case is written as:

00 0o( .00
90 _9[,9  w |
P azL azJ ’ M)

and in the three-dimensional case
. 00(x,y,z,t) _ 0 ( ; d6(x, y, z,t)j+ Kl ( ; a0(x, y, z,t)]+

or  ox o By oy

+ g[ﬂ—ae(x, Vo2 t)j + W(x, V,Z, t)
0z 0z

It is often necessary to write equations (1) for cylindrical or spherical coordinate systems. In
the axially symmetric case, that is, when the solution does not depend on the polar angle, azimuth,
and angle, equation (1) is written using the parameter r:

- for a flat (Cartesian) coordinate system, when r = 0;
- for a cylindrical coordinate system, when r = 1;
- for a spherical coordinate system, when r = 2.

Using the r parameter, equations (1) are written as:

L2, By
ot <z oz 0z

When the heat changes depending on the polar angle, the equation of thermal conductivity in

the polar system is written as:
oT 1o or 1 0°T
cp—=M——|r—+—=—1|
or ror\ or r° 0@

In order to use any of these equations, they must be supplemented with conditions that
include:
1) setting the geometry that determines the sample (body);
2) setting the initial condition that determines the temperature distribution in the body at the
initial time;
3) setting the boundary conditions of the first, second, third or fourth kind, which determine the
laws of heat transfer on the boundary surfaces of the sample (body) under consideration.
For example, the heat equation complements the boundary conditions along the radius in the

Yo
(2)

inner part of the volume and on the outer boundary:
|:£8_T+ aT:| =q .,
r or — =172

by angular coordinate:

{a_f} o
a§0 =027

The initial conditions are usually given in the form of known values of the temperature field
inside the test sample at the initial time:
49(x, V, Z,O) =0, (x, v, z) .

Boundary conditions can be defined as boundary conditions of the first, second, third, or
fourth kind.

The boundary conditions of the first kind are usually set in the form of a known law of
temperature change over time on the surface of the sample under study:

0 =T,(¢).
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The boundary conditions of the second kind are usually given in the form of known functions
of the change in time of the heat flow on the surface of the body:

00
299 o).
> q(t)

7

Boundary conditions of the third kind describe the interaction of a body with the environment
according to the law of convective heat transfer proposed by Newton and having the form:

q=ald| -1,0).
where o — the heat transfer coefficient; 6’|r — the ground temperature on the earth's surface; 7, (t) —

air temperature.
In this case, the boundary condition of the third kind is written as:

26
1 = —al6| -7,0).

The boundary conditions of the fourth kind are set at the internal boundaries of the contact of
two solids or at the boundaries of the solid — liquid (gas) as follows:

O(h—0,t)=0(h+0,t)

i 00(h—-0,1) 4 00(h—0,1)
0z - 0z
According to the boundary conditions of the fourth kind, the simultaneous continuity of
changes in both temperatures and heat fluxes is ensured at the contact boundary, although the
derivatives of the temperature field along the coordinate may have a discontinuity.

In some cases, in practice, boundary conditions of the fourth kind of a special type are used,

taking into account the presence of a surface heat source acting p(t) LH on the interface of

neighboring layers. For example, if a heat source with a specific surface power p(r)acts on the

surface z = h, then the boundary conditions of the fourth special type can be written as:

{Q(h ~0,)=0(h+0,1), 2, ae(ha; 0.1) 80(}’8; 00 _ o).

In practice, a mixed boundary value problem of a special type is often used:

(20 2(20)

" T e\

o0,0=-1, 122
oz

_lz

=—aldl._, ~1,(0) 60)=6,()

z=H

In this case, you specify the thermal properties of the soil (sample) y,,c, A, and the initial
temperature distribution 6, (z), air temperature on the earth's surface 7, () and soil temperature at

the boundary z = 0 — 7}, also sets the depth of the study and the length of time the study of land T.
By this way, it is necessary to determine the distribution of the ground temperature for any
ze(0,H), atany time 7 €(0,7).
The resulting problem is called a direct problem, and the desired solution to the temperature
distribution depends on the following parameters:
0=0(z,t,H,T,a.c,y,,2.6,,6,(z).T,. T, (£)) -
A large number of works, including A.V. Lykov [1], E.M. Kartashov [2], [3] and electronic

resources [4], [5].are devoted to the analysis and development of methods for solving boundary
value problems of the heat equation.
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Currently, both analytical and numerical methods are used to solve boundary value problems
of the heat equation. Most analytical solutions allow us to obtain a temperature distribution in a
homogeneous medium. Heat transfer processes in complex media are usually modeled by numerical
methods, the most common of which are the finite difference method and the finite element method.

Among the analytical methods most often used in the practice of thermophysics, the following
are distinguished: classical methods (the method of separation of variables, the method of sources);
methods of integral transformations with finite and infinite integration limits (Laplace, Fourier
transforms, etc.); methods using the concept of a thermal layer (the integral method of thermal
balance, the Shvets method, etc.); variational methods.

Among the methods of constructing difference schemes, the following methods are most
widely used: direct formal approximation; integro-interpolation method (IIM); variational-
difference methods (Ritz and Galerkin method); the method of approximation of the quadratic
functional; the method of summative identities (the method of approximation of the integral
identity).

The unified method of approximate solution of differential equations, applicable to a wide
class of equations of mathematical physics, is the finite difference method (or the grid method). It is
used when it is very difficult or even impossible to present the solution of a boundary value
problem in an analytical form. The results of the simulation using the finite difference method have
good convergence with the experimental data. Another advantage of this method is the simplicity of
its implementation and the versatility of the resulting programs.

1. Inverse problems of thermal conductivity
The solution of inverse problems is carried out within the framework of a mathematical model
of the object or process under study and consists in determining the parameters of the mathematical
model based on the available experimental information [6] - [8].

If we need to find one of the parameters y,,c,A,a, the resulting problem is called the
coefficient inverse problem of thermal conductivity, if we need to find 6, (z) — the retrospective
inverse problem, and when determining 7} or 7, (¢)it is called the boundary inverse problem.

In this paper, methods for determining the thermal conductivity coefficient are developed by
machine learning according to the goal of work.
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HEHHOCTD IT-AYTCOPCHUHTI A UISA KNIMEHTA

Annortauus. Kimentsr oxunaror, uro UT-ayrcopcunr npespatutr UT-QyHKIMH B KOMIIAKTHBIE U
JUHAMUYHBIE UHCTPYMEHTHI, KOTOpBhIE OBICTPO pearupyroT Ha MOTPEeOHOCTH M BO3MOKHOCTH OmsHeca. Ho
3TO JNUIIb a0cTpakTHble XenaHud. [log HMMHU CKpBIBAIOTCS MHOXECTBO J€Tajiei, Ha KOTOpbIE KIMEHT
oOpalraeT BHUMaHHE: BpeMs OTBETA Ha 3alpoc, NpHeMieMas 1ieHa, KaueCTBO, KOMMYHUKAaTHUBHBIE HABBIKH
CTHELUAINCTOB, UX BEXJIMBOCTh, HACKOJIBKO CIEIMAIUCTHl MOHUMAIOT TPOOJIeMy KIIMEHTa C TOJIy-CJIOBa M
TaK Jlanee.

B cratbe ObUIM OmMCaHBI, PACCUMTAHBl M INPOAHAIM3UPOBAHBI PE3YJbTATHI ONPOCA AJAMUHHCTPA-
THBHO-YIIpaBlieHYeCcKoro nepcoHana IT-ayTcopcHHTOBOM KOMITAHWMHM C LEIBI0 MOHATH, YTO JUISI KIIMEHTOB
SIBIISIETCS. OCHOBHOM IIEHHOCTBIO, HA YTO KIMEHTHI 00pamaroT HanOoJblllee BHUMaHUE U KaK yIy4IIUTh Cy-
LIECTBYIOILIYIO CUCTEMY, €CIIM OCHOBHOW IENIbI0 KOMITAHUH ABIISIETCS MacIITa0MPOBAHUE U MEPEXOA B Cer-
MEHT 00CITy’)KHBaHHUs KPYITHOTO OM3Heca.

KioueBble cioBa: 1meHHOCTh Juisi kimeHta, MT-ayTcopcunr, OmbmuoTexka WHOPACTPYKTYPHI HH-
(hopmarmonneix Texnonoruit (ITIL), Ouznec-nporecc, koppensanus [Tupcona.

Beenenne
[lepBoHayanbHO ayTCOPCUHT pacCMaTpPUBAJICs KakK EPEX0/l K Iepeiade OTBETCTBEHHOCTH 3a BECh
NT-otnen tperbeit ctopone. Ho B mocnennue romapl, mo Mepe yriayOaeHus OnbITa U 3HAHHH,
ayTCOPCHHT CTaj BapUaHTOM, KOTOPBI MOKHO MPUMEHSTH BEIOOPOYHO MK MHPOoKo K UT-
JeSTEIbHOCTH B COOTBETCTBUU C OOIIIEH CTpaTeruei Mmoucka mocTaBIIuKoB [1].

Pa3mep mupoBoro peiHka ayTcopcunra uHbopmaruoHHbix TexHoioruii (MT) onenuBaeTcs B
200-500 MumuHapaoB 10JIapoB. SICHO, UTO KIMEHTHI OOJbIINE HE 33aJal0TCS BOIPOCOM, CTOUT JIH
uM otnaBath UT Ha ayTcopcuHr, a ckopee 3a/1at0Tcs BOIPOCOM, KaK MM JIydllle BCEro UCIOJIb30BaTh
9TOT OrpoMHBIH pbhIHOK. Temnepp 3aka3zumku oxunarot ot MT-ayrcopcuHra MHOrMX OW3HEC-
MPEeUMYIIECTB, BKIIOUasi CHIKEHUE 3aTpaT, 0ojiee KaueCTBEHHOE OO0CIyKHBAaHME, BHEJAPEHUE HO-
BBIX TEXHOJIOTUH, Mpeodpa3oBanue GuxcupoBanHbeix UT-0r0xeToB B nepemennsie UT-0r0mxkeTsl,
yiydIieHue OM3HEeC-TPOIIECCOB U JAXKe YBEIIMUEHUE JOXOA0B [2].

OnpeneneHne HEHHOCTH A/ KJIHEHTA
LleHHOCTH TOBapa UM YCIYTH B IN1a3aX KIUEHTA — 3TO TO, HACKOJIBKO YCIEIIHO OYyT pelie-Hbl €Tro
pOoOJIEMBI M yIOBJIETBOPEHBI €T0 MOTPEOHOCTH IMOCPEACTBOM TOBapa Wi yciyru. [loatomy
c(hOopMyJIMPOBATH LIEHHOCTH HY’KHO UMEHHO C TOUKH 3PEHHUS KIIMEHTOB, TOHUMAasl UX TaK, KaK Io-
HUMAIOT UX KJIUEHTHI, ¥ TOBOPSI O HUX TO, YTO TOBOPAT 00 3TOM CaMH KJIUEHTHI.
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Haxe muposas IT-tipaktuka ITIL B cBOel mocneqHeld 4eTBEPTOM BEPCUH Clieiaja OCHOBHOM
yIop Ha 1enouky coznanus neHHoctd. CornacHo ITIL, neHHOCTH — 3TO BOCIpHHHUMaeMas BbITofia,
MOJIE3HOCTh M BAKHOCTH 4ero-mubo. Takum oOpa3om, meHHas JJs 3aKa3uuKa yciayra — 9TO Takas
ycliyra, KoTopas 00ecleyuBaeT BBIFOMY, T.€. AOCTHKEHHE LEeNel, CTOALIMX Mepe]] 3aKa3uHKOB,
HapuMep yBEIHMUCHHE BBIPYUYKH, COKpALICHNE 3aTpaT U/UITH COKpaleHne ousnec-puckos [3].

Hememnuii peiHok B2B crpouTcs Takum 00pa3oM, 4TO MpH BBHIOOPE MOCTABIIUKA TOW WK
WHOW YCIIyTH, KIIMEHT B TIEPBYIO OUEPEb ONPEACIICT KaKylo MOTPEOHOCTh eMy HEOOXOIUMO YI0-
BJICTBOPUTD.

He Bce acniekTsl 3()(eKTUBHOCTH ayTCOPCHHIOBBIX YCIYT MOXKHO U3MEPUTH C MOMOILBIO J0-
CTOBEpHBIX JaHHBIX. BocmpusiTue moib30BaTesIMH CTaHIAPTa OOCIY)KUBAHHS SIBISETCS O4YEHBb
BaXHBIM (PaKTOPOM, KOTOPBIM HE BCET/la HANPSIMYIO CBSI3aH C KOJIMYECTBOM OTKa30B OOCITY)KHBa-
Hus. Ecau monb3oBareny CYUTAIOT, YTO MHIUACHTHI, O KOTOPBIX COOOIIAIOT, MOMy4YaloT HEMEAJICH-
HOE BHUMaHUE, ¥ 4YTO MOCTABLIUK YCIYI CTPEMUTCS pelaTh NpooseMbl O3 POMEUIEHNs, OHU MO-
T'YT OBITH OYEHb JIOBOJILHBI YPOBHEM OOCTY>KMBaHHUSA, KOTOpOE OHU MoinydaroT. Y HaoOopoT, ecnu
cOoeB B 00CITY)KUBAaHHH HEMHOTO, HO TIOJIH30BATENI UTHOPUPYIOTCS WM IMOJy4aroT OeCrone3HbIN
OTBET, KOT'/Ia OHU OOPAIIAIOTCS 32 COBETOM K MOCTABIIMKY YCIYT ayTCOPCUHTA, TO OHHU, CKOpee BCe-
ro, OyAyT HEI0BOJIbHBI YPOBHEM 00CTyKUBaHus [4].

B kadecTBe OJHOTrO M3 KOMIIOHEHTOB XOPOIIEH crenu(UKAIMN yCIYyTd 3aKa3yuK JIOJKEH
OTIpEICTUTh KeJlaeMble YPOBHH oOciyxuBaHus. Hanbosee yacto npumMeHsieMble YpOBHU 00CTYKHU-
BaHusA [5]:

- 4achl paboOTHI;

- IEpBOE pa3pelleHue (MPOLEHT HE OBTOPSIEMbIX HHIUACHTOB U 3aIIPOCOB);

- IPOLIEHT IPUHSATHIX CEPBUCHBIX 3BOHKOB (JJOCTYITHOCTH);

- BpeMsl OTKJIMKA (OT3bIBUNBOCTD);

- YJIOBJIETBOPEHHOCTb KJIMEHTOB (CTaHIAapPTHBIE ONPOCH! M aHAINU3 TEHACHIU).

Bpewms oTtBeTa ciy:k0bl MOJAEPKKHU MOJIE3HO IS MOCTAaBIIKKA, YTOOBI 3HAaTh, CKOJIBKO BpeMe-
HU TpeOyeTcs MOCTaBIIMKY CITYXKOBI MOAJEPKKHU, YTOOBI B3STh TPYOKY; 3TO FOBOPUT KOMITAHUH O
TOM, HAaCKOJIbKO XOpOILIO YKOMIUIEKTOBaHa Clly>k0a MOJAEpKKU MOCTABIIMKAa U HACKOJIBKO OBICTPO
9TH JIIO/IM HAUMHAIOT peleHne npoOseM i COTPYAHUKOB KOMITaHUH [6].

Bonee BaXHBIM OTIIMYMEM OT BPEMEHHU OTBETAa Ha 3BOHOK SIBIIIETCS 00Iiee BpeMs, He0OX01H-
MO€ COTPYIHHUKY J0 pelieHus MpodiemMbl. DTo JTydllee U3MepeHHe, IOCKOJIbKY epBOe U3MEpEHUe
MOJKET MMOKa3aTh TOJBKO TO, YTO MOCTABIIMK YMEET OTBEUaTh Ha TeJe(OHHBIE 3BOHKH, a HE PElIaTh
MPOOIEeMBI.

Taxum obpazom, myTeM aHanu3a BeIOpaHHBIX 32 OCHOBY KPI BBIBOOUTCS OCHOBHAs LIGHHOCTh
CErMEHTY KpYIHOTO Ou3Heca.

Metopnosiorus Uccae10BAHUA

Merononoruss HCCIENOBaHUSA COCTOSUIA B NPOBEIEHHWHM OIpOca  aJIMHHHCTPAaTHBHO-
ylpaBieHueckoro nepconana IT-ayrcopcunroBoit kommanuu non HazBaHnueM TOO IT Support
Group. bein coOpan criucok aOOHEHTCKMX KJIMEHTOB JUIsl KaXKIOr0 yYacTHHKA IpoLiecca U BhIBEJIE-
Hbl KPI Ha ocHOBaHMM MMeIONIEHCss OTYETHOCTH VIS OLIEHKH. JIJIsi KaX/10ro KJIMeHTa ObIII0 Heo0Xo-
JIUMO 3aITOJTHUTh OCHOBHYIO LIEHHOCTb U3 CITMCKA:

A. Cxopoctb

B. Ilena

C. KauectBO

Coop ucxognoii mHpopmanun

Bcero B uccnenoBaHuy y4acTBOBaJIO 3 PYKOBOJUTENS Pa3HbIX OTAEJIOB KOMIIAHWH, KaXKJbIH
13 KOTOPBIX CaMOCTOSITENILHO 3aII0JIHAJ JaHHbIE N0 KiaueHTaM. [lociie 3anoaHeHus KaXabIM U3 HUX
OBUIO MTPOBEACHO COOTBETCTBUE M BBINHMCAHBI T€ LIEHHOCTH IO T€M KJIMEHTaM, IJJ€ OHH TOYHO COB-
NaJaroT Y BCEX TPEX PYKOBOAUTENEH.
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Jlanee KIMEHTHI OBLITN CTPYNIUPOBAHBI B 3aBUCUMOCTH OT KOJIMYECTBA SAUHUI] 00CTyKUBaE-
MOH TeXHUKHU. B TabGnuie 1 Mbl BUIUM TOJTyYCHHBIC JJAaHHBIC.

Taoauna 1 — UcxoaHble JaHHELIE

KonmdecTBo eUHHAI] TEXHUKH CkopocTb Ilena KagectBO
3 20,00 50,00 30,00
5 0,00 75,00 25,00
7 25,00 50,00 25,00
10 50,00 25,00 25,00
12 50,00 20,00 30,00
15 33,34 33,33 33,33
20 57,14 14,29 28,57
25 42,86 28,57 28,57
30 50,00 0,00 50,00
40 50,00 25,00 25,00
50 57,14 28,57 14,29
80 50,00 25,00 25,00
90 66,67 0,00 33,33
100 66,67 0,00 33,33

B KaH(ﬂOﬁ CTPOKE 0003HaUYeH IPOLCHT OT O6H_I6FO qucia KOMHaHHﬁ, I KOro sABJIACTCA OC-
HOBHOI Ta WJIK WHAas HEHHOCTL U3 I'PYIIbI C OMPEACITICHHBIM YHUCJIOM CAWHUIL] TCXHUKH. HaanMep,
JJI TPYIIIIBI KIIMEHTOB Y KOI'O KOJIMYECTBO €AUHULl TCXHUKU — 3, CaMO€ BaXXHOC OTO IICHA (I[J'ISI 50%
KJIIMCHTOB IICHA ABJIACTCA KJII0YEBOI IICHHOCTI)I-O) U T.nO.

I'mnorte3a uccienoBanus

Ha nannbiii moment IT-ayrcopcunrosas komnanus [T Support Group HaXoauTCS B CETMEHTE
Majoro u cpegHero OmsHeca. Ecnu xommaHus TUIaHHpyeT MepedTH B OOCITY)XKMBaHHE CETMEHTa
KpPYIHOTO 6H3Heca, TO GOHBLLIeﬁ HNCHHOCTBHIO IJI KIIMCHTOB 3TOI'0 CCIrMCHTA ABJIACTCA CKOPOCTH pC-
arupoBaHMsi U 00pabOTKH 3a1IPOCOB.

Koppensiunonnbiii anaiaus

Mepoii TMHENHHOW B3aUMOCBSA3H MEXJy MEePEMEHHBIMU SBIIAETCS KOI(POUIMEHT KOPPESALUU
[Mupcona (o0o3HaUaeTCss TATHHCKOW OYKBOU ). 3HaUeHUs Kod((HIMEeHTa KOPPEISIIHH MOTYT U3-
MEHSTBCS 10 MOJYJIIO OT HYJS 10 eAuHUIbl. HyneBol ko GUIIMEeHT KOPPEIsIui TOBOPUT O TOM,
YTO 3HAUEHHUS OJHOM TIepeMEeHHONW He CBA3aHbl CO 3HAYCHUSIMU JApPYrod NEepeMEeHHOH, a
KO3 (HULUEHT KOPPESIUK, paBHbIM eAuHULEe (WIM MUHYC €IUHHIIE), CBUJETEIICTBYET O UYETKON
JTUHENHON CBSI3U MEXIy nepeMeHHbIMU. [lomoxuTenbHblil K09()PUIMEHT KOpPENnsuu TOBOPUT O
MOJIOKUTETBHON B3aUMOCBSI3H (U4eM Ooutblie, TeM OOJIbIle), OTPULIATeNIbHBI — 00 OTpHIIATEIbHON
(aem Ooutpiie, TeM MeHbIIEe). [7]

Pe3ynpTaT KOppENsALMOHHOTO aHajiM3a COCTOUT W3 KOPPEISALMOHHOM MaTpHIlbl, B KOTOPOH
conepxkatcs Ko OHUITUESHTHI KOPPEISIIH IJIs1 KOKI0H mapsl IepeMeHHBIX (Tabi.2).
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Tab6aunna 2 - KoppeassuuoHHasi MaTpuIa

Konuuecmeo eounuy mexnuxu Cropocmb Lena Kayecmeo

KonnuecTBo equHUI] TEXHUKH 1

CxopocTb 0,692440989 1
Iena -0,633359131 -0,930219278 1
KauectBo 0,058188284 0,126047635 -0,481329 1

AHanM3 TOJyYeHHONW MaTpHIlbl MMOKAa3bIBACT, YTO 3aBHUCHMMAs TEPEMEHHAs, T.€. KOJIHYECTBO
EAVHUL] TEXHUKA HMMEET 3HAUYMTENIbHYIO IMOJOKUTEIBbHYIO CBSI3b CO CKOPOCTBIO M 3HAYUTEIIbHYIO
OTPHUIIATEIILHYIO CBS3b C IIEHOH. DTO TOBOPUT O TOM, YTO NP BO3PACTAHUU KOJUYECTBA TEXHUKH
KIMEHT OoJiblie oOpamiaer BHUMaHHE Ha CKOPOCTh, MaJ0 HAa KAadeCTBO W IOYTH COBCEM HE
oOpalllaeT Ha LeHY.

Perpeccuonnblii anaau3

Ecnm pacuer xoppensiiuu XapakTepus3yeT CHIIY CBSI3M MEXAY JIBYMsI NIEPEMEHHBIMH, TO pe-
IPECCUOHHBIN aHaJIU3 CIYKUT JJIsl ONPENENICHUs BUAA 3TOW CBSI3M U JAET BO3MOXKHOCTb AJIA MPO-
THO3WPOBAHUS 3HAUYCHUSI OJTHOM (3aBUCHMOI) IEPEMEHHOM, OTTAJIKUBASACH OT 3HAUYCHUS APYrou (He-
3aBUCHUMOM ) TIEpeMeHHOM [ 8].

C noMoIIpI0 perpecCCHOHHOTO aHAJIN3a TAK)KE€ MOXKHO OMPEEIUTh JTYUIIYI0 MOJIENb U3 CyIlle-
cTBytoux. COKpaTuM 4YMCIO MEPEMEHHBIX B MOJAEIU OT 3 10 2, 3aTeM 10 | He3aBHUCUMOI mepe-
MeHHOU. [Tomb3ysick pe3ynbTaTaMu MPOBEIEHHBIX UCCIIEI0BAHMM, MOKHO PEIINTh, KaKas MepeMeH-
Hasi JOJKHA OBITh UCKIIIOYEHA U3 PACCMOTPEHHUS.

[Tocne 0ObeTMHEHNS TTOJIYYEHHBIX JTAHHBIX TIOJIydaeM TaOIuIry 3.

Taoauua 3 - UTorosas TadJuua ¢ IaHHBIMUA

Kon-Bo 3HaYUMOCTh MOJIENIU Nwmeer M CranpaprHas omnoka E Koapdumment
(baxTopoB 3HAYUMOCTb Koppesiunu R
MOJeNb
: :
2 o 3
g 5 p
5] = X
3 HET HET ma HET 25,84248868 0,69306172
2 it} HET - HeT 25,84248868 0,69306172
2 - na na na 25,84248868 0,69306172
2 na - HeT HeT 25,84248868 0,69306172
1 na - - na 24,76276445 0,692440989
1 - na - na 26,56069351 0,633359131
1 - - HeT HeT 34,26428313 0,058188284

Kak MbI BUMIM, Halla MOJIETTh IOCTOBEPHA U SIBJISIETCS] HAMITYYINEH cpeli BO3MOYKHBIX.

bnaronaps npoBeieHHOMY aHAJM3y MOATBEPANIIH BBIABUHYTYIO paHee THIIOTe3Y O TOM, YTO B
cllyyae, €clIM KOMIIaHMs IJIaHUPYET BBIXOJUTH Ha OOCIy’KMBaHHE CErMEHTa KpYIHOro OM3Heca,
Oo0JbIIIeH IIEHHOCTHIO JUIsl KIIMEHTOB 3TOr0 CETMEHTA SIBJISIETCSI CKOPOCTh pearupoBaHusi 1 00pabdoT-
KM 3anpocoB. T.e. ¢ poCTOM KOJIMYECTBA €MHMIl TEXHUKU PACTeT M MOTPEOHOCTh B CKOPOCTH IO
CPaBHEHUIO C OCTAIBHBIMH LIEHHOCTAMHM (Ka4€CTBO U LIEHA).
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3akaoueHne

Pe3ynbTarhl MpOBEACHHOTO UCCIICIOBAHMS 3aKIIOYAIOTCS B MTOATBEPIKICHUH TUIIOTE3BI O TOM,
YTO KJIMEHTHI M3 CETMEHTAa KPYITHOrO OM3HECa BBIACISAIOT IEHHOCTHIO CKOPOCTh PEarnpOBAHUS U
00paboTku 3ampocoB. T.e. Ha CEroJHAIIHUNA JEHb OCHOBHOM 3amaveit mns cymiectByromeid MT-
ayTCOpCUHTOBOM KoMmmaHuM B KazaxcraHe sBIsieTCSl COKpaIlCHHE BPEMEHU OTKJIHMKA M 00paboTKU
3ampoCOB KIMEHTOB.

[Tocne mpoBeneHUs TaHHOTO KCCIIECIOBAaHUS BBISIBUIOCH TPEOOBAHHE aBTOMATU3HPOBATH CY-
MIECTBYIONIYIO CUCTEMY KOMMYHHKAIIUKA ¢ KJIMEeHTaMu myTeM J1opaboTtkn CRM-cuCcTeMbl, 4TO 103-
BOJIUT 3¢ (EeKTUBHEH OTpabaThiBaTh 3alpOChl U ONTHMH3HPOBATH IMPOLECCHI, KOTOPBIE TPEOYyIOT
JUITHUX BPEMEHHBIX 3aTpart.
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Anumkanona JI.M., [lanapuna A.B
Kament ywiin IT ayrcopcunrrin mani
Anparna. Kinuentrep IT ayrcopcuHrreH OuM3HeC MYMKIHIIKTEpiHE Te3 jkayan Oepy.i jKoHe
OUHAMHKAIBIK Kypajjapra alHaiablpyAbl Kanaiael. bipak Oy Tek aOCTpakTiii  TLIEKTep.
KnueHTTiH HazapblHa ayJapaThlH KOITEreH MAJiMerTep Oap: CypaHbICKa kayan Oepy YakKbITHI,
Kosainel Oara, cama, MaMaHAapblH KOMMYHMKATUBTI JAFAbUIAPbI, OJIApJbIH ChHIMAWBUIBIFHI,
MaMaHAap KIUSHTTIH MOCENECIH KAHIIAIBIKTHI TOJBIK MEHI€PTreH/IIT1 KoHe T.0.
Makasnaga TYTBIHYHIIBUIAp YIIIH OacThl KYHIBIIBIK HE €KEHIH, TYTHIHYIIbUIAp HE HOpCere
KeOipeK KeHiJT OeNIeTiHIH JKoHEe KOJIaHBICTaFbl KYHeH1 Kanal KakcapTyra OONATBIHABIFBIH TYCIHY
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yuiH IT-ayTCOPCHHTTIK KOMITAaHUSHBIH SKIMIILUTIK jKoHe 0acKapy MepCOHAIBIHBIH CayaTHaMaChIHBIH
HOTHIKEJIEp] CUMATTal/Ibl, €cenTere il )KoHe TanJaHibl. MyHBIH OapiiblFbl KOMIIAHUSHBIH ayKbIMIbI
OM3HECKE KbI3MET KOPCETY CETMEHTIHE KOIyre KoMeK Oepy MaKcaThlHa apHAaJIFaH.

Tyiiin ce3nep: KimeHntTiH MaHBI3ABUIBIFBI, AT-ayTCOpCHHT, AKMApaTTHIK TEXHOJOTHUsIIAp
uH}pakypbubMbI KiTanxanacel (ITIL), 6uznec-iponecc, [IMpcOHHBIH KOPPETSAIHACHI

Alimzhanova L.M., Panarina A.V.
The value of IT outsourcing for the client

Abstract. Customers expect IT outsourcing to transform IT functions into compact and dynam-
ic tools that respond quickly to business needs and opportunities. But these are only abstract desires.
They hide a lot of details that the client pays attention to: response to a request time, reasonable
price, quality, communication skills of specialists, their politeness, how well specialists understand
the client's problem, and so on.

The article describes the calculation and analysys of the results of a survey among the adminis-
trative and management personnel of an IT outsourcing company in order to understand its main
value for customers, what customers pay most attention to and how to improve the existing system
if the main goal of the company is to scale and move to the large business service segment.

Keywords: Customer value, IT outsourcing, IT Infrastructure Library (ITIL), business pro-
cess, Pearson correlation

Cgenenusi 00 aBTOpax:

Anumxanoa Jlaypa Mypar6exkoBHa, K.T.H., acCOLMUPOBaHHBIN mpodeccop Kadeapsl
«MHpopManoHHbIE cUCTEMbI» MeXayHapOoIHOTO0 YHUBEPCUTETa HH(OPMALIMOHHBIX TEXHOJIOTHIA.

Ianapuna Anexcanapa BaammmupoBHa, maructp kadenpst «MHPoOpManuoHHbIE CHUCTe-
MbD» MeXIlyHapOJHOrO YHUBEPCUTETAa MHPOPMALIMOHHBIX TEXHOJIOTUH.

About authors:

Laura Muratovna Alimzhanova, Cand. Sc. (Technology), Associate Professor of the De-
partment of «Information Systems» of the International Information Technology University.

Alexandra Vladimirovna Panarina, Master of the «Information Systems» Department, In-
ternational Information Technology University

ABTOpJIap TypaJbl MAJIIMeT:

AsmmaxanoBa Jlaypa MyparoBHa, T.r.K., XaJblKapaJblK akKIapaTThIK TEXHOJOTHIIAP
YHUBEPCUTET] «AKIapaTTHIK Kylenep» kadeapachHbIH KaybIMIACThIPBIIFAH MPO(ecCopHI.

ITanapuna Agexkcanapa BiaaaumupoBHa, XanbIKapalblK aKNaparThIK TEXHOJOTHsUIAP
YHUBEPCUTETI1, «AKIapaTThIK Xyienep» kadeapachlHbIH MarucTpi

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

70



| NHOOKOMMYHUKAIIMOHHBIE CETU U KUBEPBE3OITACHOCTbD |

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES
ISSN 2708-2032 (print)

ISSN 2708-2040 (online)

Vol. 2. Is. 1. Number 05 (2021). Pp. 71-78

Journal homepage: https://journal.iitu.edu.kz

https://doi.org/10.54309/IJICT.2021.05.1.010

UDC 004.45

Mamen Y.K.*, Aitim A.K., Adnabekov A.H., Abiyev A.B., Mustafina A.K.
International Information Technology University, Almaty, Kazakhstan

DEVELOPMENT OF A SMART REFRIGERATOR WITHOUT A SELLER

Abstract. Today's technological progress has allowed the use of intelligent devices and machines
al-most everywhere. The refrigerator is considered one of the most important appliances, which
is used almost everywhere for the purpose of storing food, beverages, and medicines at low temperatures
and in a closed place to avoid exposure. There is such a problem as the lack of cashless vending
machines, the unavailability of information about the location of vending machines, etc. As a solution
to the above problems, a smart re-frigerator is offered. The proposed smart refrigerator uses a
Radio Frequency Identification (RFID) reader, an Arduino Uno microcontroller, RFID tags for
all items in the refrigerator, a wuser-friendly application de-veloped using Microsoft Visual
Studio, Python, a core MySQL database developed by vendors to store in-formation related to
each purchased item, anda GSM/GPS A7 module, with support for GPRS data trans-mission.

Keywords. Smart refrigerator, radio frequency identification, internet of things, cashless payments,
electronic item surveillance.

Introduction

This article focuses on the development of a smart fridge, an intelligent system, a smart, au-tonomous
showcase that works without a cashier and an operator. When embedding RFID systems in the refrigerator,
the RFID-tagged products can be automatically identified. In the modemn world, the
"Internet" as an integrated information system of virtual space generates a special reality, an In-
ternet culture with its concepts, values, way of thinking and language. With the rapid development
of technology in the world and in the country, more and more familiar things are changing,
trans-forming with the new requirements of time, and changing beyond recognition. The
relevance of the development of a smart commercial refrigerator has been revealed based on the
analysis of the mar-ket and the the nascent technologies.

The Smart Refrigerator project is a shopping kiosk for selling various products, drinks, dishes,
and other types of food. The relevance of the development of such a project is caused by the fact that
non-cash payments are developing in the Kazakhstani market every day, for example, in 2019, for the first
time in history, non-cash payments exceeded cash payments in our country. And this gives an impetus
to the development of online payments and the growth of online services. This adds value to
such a project as creation of a smart commercial refrigerator. In addition to the devel-opment of
non-cash payments, an important factor was the development of mobile applications, in-creased
efficiency and productivity, the emergence of 3G, 4G networks and the overall develop-ment of
smartphones in general.

The development of a refrigerator is a conventional refrigerator display that is being enhanced by the
Internet of Things. The task of a smart refrigerator is to make it as easy as possible for the user to receive
the goods and make a payment quickly. Development requires the utmost simplifica-tion of all processes to
maximize efficiency and reduce development costs. The Internet of Things will be
used for the development of the project: GSM, RFID, Raspberry Pi, RFID reader, magnetic door, and
others. To certify a project as quickly as possible, you will need to use an agile methodol-ogy. To
reduce development costs, it will be necessary to develop a mobile application based on the
Flutter framework in the dart language.

For projects such as a smart refrigerator, it will be very important to use the
agile method and microservices architecture. Microservices are another type of software
development. This term specifically describes a style of software development that programmers find
more and more attrac-tive. Many projects have used this style over the past few years and the results so far
have been very positive. So much so that for most of our colleagues, this style is becoming
the main style of soft-ware development. The microservices architecture style is an approach
in which one application is built as a collection of small services, each of which runs on its own
and interacts with others using lightweight mechanisms, wusually HTTP. These services are
based on business needs and are de-ployed independently wusing a fully automated
environment. There is an absolute minimum of cen-tralized management of these services. By
themselves, these services can be written in different languages and use different storage technologies.

Backgrounds and related works

The presented 1Fridge smart refrigerator uses the RFID technology. The goal of iFridge is to

create a refrigerator with an intelligent system, using the RFID technology that allows the user to
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manage the products stored in the refrigerator. The iFridge provides the user with many features. It
allows the user to efficiently manage and locate items stored in the refrigerator and provides the us-
er with a food tracking feature using RFID tags that are attached to each item.

Numerous applications of RFID technology in the food industry include supply chain man-
agement, food temperature monitoring, and food safety assurance. In Supply Chain Management
System RFID tags are used to track food products during distribution and storage. In this applica-
tion the RFID technology serves as a replacement for barcode scanners.

RFID systems do not require a line of sight to read the tag, their range is greater than that of a
barcode, readers can communicate with multiple RFID tags at the same time, and tags can store
more data compared to a barcode. With the ability to scan multiple tags in a three-dimensional
space known as the survey area, the RFID technology also makes it easier to automatically ship
products from a warehouse to a retail store. The RFID system implemented in the store can be used
to maintain an accurate database of its inventory, which automatically alerts the warehouse man-
agement system when inventory runs out. Wal-Mart has implemented such a system of timely
shipment of products. Thus, RFID technology will provide benefits such as faster and more efficient
warehouse operations, better inventory tracking throughout the supply chain, and improved fore-
casting.

Wal-Mart store Inc. was the first major company to push for the introduction of RFID in the
supply chain management. In June 2003, WalMart announced that it would require its top 100 sup-
pliers to place RFID tags on shipping crates and pallets by January 1, 2005. Each label will store an
electronic product code (EPC), which will be used to track products as they arrive at Wal-Mart dis-
tribution centers, and then, in turn, are sent to individual stores. The 300 largest suppliers place
RFID tags on all pallets and crates of products. British Telecommunications has launched a new
online, real-time food tracking system based on RFID technology [1]. This system tracks products
in real time to speed up and reduce the cost of product recalls. The online network provides retailers
and their suppliers with access to real-time synchronized data on the current and historical status of
all items in the warehouse as they move through the supply chain. This system combines barcodes
and RFID read/write tags with a secure Internet data exchange platform. eProvenance (Bordeaux
Sedex, France) has developed an RFID-based tracking system to preserve the quality of fine wines
and track their origin. This RFID system consists of 3 components. The first component is a semi-
active 13.56 MHz RFID tag placed inside each a case of wine. This semi-active tag allows wine
producers and distributors to track and record the ambient temperature in each case wine 3 times a
day. The second component is a 13.56 MHz passive RFID tag with a unique code attached to the
bottom of each bottle for inventory tracking and management. The third component is a patented
and tamper-proof neck at the base of the capsule in each bottle. The seal has a unique identification
code printed in invisible ink, which contains the identification numbers of both semi-active and pas-
sive tags. All 3 components are linked together with their unique identification numbers in an online
database [2].

The smart refrigerator with multimedia capabilities for better nutrition and health, proposed in
[4], focuses on the refrigerator as one of the devices that have been changed from the traditional,
designed only for storing food, to the integration of the refrigerator with a TV, radio, Internet, and
computer. The goal was to develop a project to create an application for a smart refrigerator with
the aim of having a positive impact on the health and well-being of consumers to achieve their goals
and objectives. The proposed refrigerator has the following features: recommendation of suitable
recipes for different users according to the stored information, creation of different recipes that can
be selected from different cooking methods, notification of the user of food facts, specification of
the type of prohibited products and the types that are allowed for users suffering from a certain dis-
ease, making purchase lists, displaying calories for all products stored in the refrigerator, scanning
products, and storing information in a database to alert the user about products that are about to ex-
pire. The main purpose of the RFID refrigerator is to implement a refrigerator to support an updated
list of items stored therein. To do this, each product is marked with an RFID tag, and when the user
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places it in the refrigerator, the RFID reader will be able to identify the unique RFID tag of the
product and register it both in stock and in the database.

The manufacturer of a combined refrigerator with a freezer with a cooling medium from Sie-
mens in has developed a smart refrigerator that meets the needs of the customer. Their main goal is
to create a smart refrigerator with all possible features that customers expect will encourage family
members to eat and watch TV in the kitchen, rather than in the living room. The Cool Media com-
bination refrigerator and freezer has a built-in 38 cm LCD screen [3]. This LCD TV is different
from any other LCD TV because it is movable, and the user can adjust its position anywhere. The
LCD also has a power management app which offers the user the choice of connecting a satellite,
DVD, video camera, and headphones.

The main goal of the LG TV refrigerator was to create a refrigerator that changes the idea of
the need for a traditional refrigerator that stores food to keep it cool, to the need for a smart refriger-
ator with compatible features. The LG TV refrigerator comes with a 15-inch touch-screen LCD TV
with a power management app, DVD connection, and FM radio. In addition, the manufacturer has
created an in-refrigerator Weather plus LCD display (another LCD that is smaller than a 4-inch
LCD TV) that is specifically designed to display forecasts based on your region, date, and time.
This LCD display features a calendar with the ability to set an alarm, eight recipe banks of catego-
ries with 100 pre-loaded recipes, and a personalized digital photo album.

The manufacturer of the four-door refrigerator with a freezer Samsung in created this refriger-
ator to meet the customer's need for a refrigerator that has a built-in 10.4-inch wireless LCD screen.
This LCD display has many features designed for the user, including a power management app.
Some of the refrigerator's features include a TV connection, a video player, an Internet connection,
and the ability to easily find items in an unmarked section of the refrigerator. In addition, it provides
communication between smartphones and the refrigerator thanks to the Bluetooth function. The
food management app allows the consumer to manage the food inside the refrigerator. It provides
the user with different categories of products, and according to this category, the user can easily
record the products using the touch LCD display. The recorded item is stored in the application da-
tabase, so the user can change the list at any time they want. In addition, the application provides
the user with the ability to save their favorite recipes and provides the ability to record notes and
diaries. In the Samsung refrigerator, the user needs to manage the food manually by inserting in-
formation about each item into the app's database, but in the smart refrigerator, the user does not
need to do this, because the refrigerator has an RFID reader that will identify the items and store the
necessary ones [4].

RFID technology basics

Radio frequency identification (RFID) belongs to the Auto-ID family, which aims to identify
objects using appropriate technologies. Among them, we list smart cards, OCR, biometric proce-
dures, magnetic cards, barcodes, and RFID [4]. The use of the technology must be clearly defined
and must meet some criteria regarding the business case model. Bare codes are a famous identifica-
tion system, but it suffers from some disadvantages, such as sensitivity to the environment (dirt,
moisture, abrasion, etc), the need for line-of-sight (LOS) lines between the code and the reader, and
the inability to update its contents since the barcodes are finally an image.

However, with RFID, everything is different since the line of sight is not required. RFID tags are of
different types and are grouped mainly depending on the reading range, read / write capabilities,
and energy autonomy (passive semi-passive/active).

An RFID tag is a kind of silicon memory connected to a resonating antenna. The chip con-
tains at least a unique serial identification number that provides identification of the associated ob-
ject attached to it. Thanks to the miniaturization process, it becomes possible to integrate the RFID
tag into "any object", considering the tag selection criteria, to ensure communication with the base
station. A large palette of imaginative applications can be presented, such as: logistics, transporta-
tion, item asset management, electronic item surveillance (EIS), real-time location system (RTLS),
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healthcare, maintenance, and even in the smart home, where any device can be turned into an intel-
lectual object of communication. In our work, we suggest that each purchased product (milk, choco-
late...) should be marked with a UHF RFID tag. This link cannot be achieved without considering
the ecosystem solution, especially for all shareholders who may be interested in a specific return on
investment (ROI) in various vertical activities, such as retail, warehouse management and logistics.

The basic RFID system consists of three parts. The first element is a label, which is a kind of
a silicon memory chip connected to an antenna. The following paragraphs give a brief overview of
the various tag families according to some criteria. The second element is the base station (reader).
The third describes the software stack (middleware, application).

There are many types of RFID tags. The choice depends largely on the limitations of the ap-
plication. Typically, tags are grouped according to common criteria related to energy, read range
and capabilities, memory access.

1L: 1<
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Figure 1 - The motion sensor recognition using RFID tag technology

An RFID tag (Fig.1) is a kind of silicon memory connected to a resonating antenna. The chip
contains at least a unique serial identification number that provides identification of the associated
object attached to it. Thanks to the miniaturization process, it becomes possible to integrate an
RFID tag into "any object", considering the criteria for selecting the tag, to guarantee communica-
tion with the base station. A large palette of imaginative applications can be presented, such as: lo-
gistics, transportation, item asset management, electronic item surveillance (EIS), real-time location
system (RTLS), healthcare, maintenance, and even in the smart home, where any device can be. it
turns into an intellectual object of communication. In our work, we suggest that every product pur-
chased (milk, chocolate, etc.) should be marked with a UHF RFID tag. This connection could not be
provided without considering an ecosystem solution, especially for all stockholders who may be
interested in a specific return on investment (ROI) in various vertical lines of business, such as re-
tail, warehouse management, and logistics.

The basic RFID system consists of three parts. The first element is a label, which is a kind of
silicon memory connected to an antenna. The following paragraphs give a brief overview of the var-
ious tag families according to some criteria. The second element is the base station (reader). The
third describes the software stack (middleware, application).

There are many types of RFID tags [8]. The choice depends largely on the limitations of the
application. Typically, tags are grouped according to common criteria related to energy, read range,
memory access, and read capabilities.

Energy: According to this metric, three categories of systems are defined. The first is a pas-
sive tag; the latter do not have a built-in battery, but they collect energy wirelessly from the elec-
tromagnetic field generated by the base station. The second type is called a semi-passive tag; the
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necessary energy for the communication process between the base station and the tag is provided by
the reader, but this type of tag contains an on-board battery reserved only for powering additional
units, such as built-in sensors. The latter type is associated with an active RFID tag. This category
includes an onboard power source; the tag can be described as a transmitter.

Reading distance: According to this criterion, tags are classified according to communication
distance, proximity, proximity, long distance [9].

The ability to read/write: this criterion describes the tag memory access methodology. Basi-
cally, we distinguish between read only, write once, read many, read/write.

Structure of the smart fridge architecture

Figure 2 - Structure of the Smart refrigerator

Figure 2 shows the physical structure of the solution.
It is needed to highlight the following elements:
1)GSM/GPS module A7, with support for GPRS data transmission;
2)Raspberry Pi Microprocessor;
3)sensor of door opening;
4)Circuit board (400 pins)
5)Camera
The Project provides the following functionalities:
- Availability of information about the location of Storefronts and products inventory;
- Possibility of non-cash sale of beverages
- The customer service speed is 15 seconds. The queue of buyers and direct contact between
people is excluded.
- Purchase in 3 steps. To open/select the product/confirm the purchase.
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Figure 3 - Stages of implementation

How does it work (Fig.3)?
1) User authorization-linking a bank card
2) Removing the QR code of the refrigerator
3) Scan QR-code
4) Opening the doors
5) Grab&Go - automatical withdrawal of the fundsn from the client's accounts

Conclusion

Radio Frequency Identification (RFID) is an alternative technology that can replace tradition-
al Universal Product Code (UPC) barcodes. RFID allows you to identify an object at a distance,
without requiring a line of sight. RFID tags can also include additional data, such as product and
manufacturer information and can transmit measured environmental factors such as temperature and
relative humidity [10]. This article presents key concepts and terminology related to RFID technol-
ogy and its applications in the food industry. The components and operating principles of the RFID
system are described. Numerous applications of RFID technology in the food industry (supply
chain management, food temperature monitoring, and food safety) are discussed. Challenges in im-
plementing RFID technology are also discussed in terms of read range, read accuracy, heterogene-
ous standards, cost, disposal issues, privacy, and security.

Based on all the research conducted in the framework of the project to create a smart vending
machine using the Internet of Things and microservices architecture, the results were achieved: the
project conducted a carefully announced market analysis with specific information. Chart of the
workflow was designed from the beginning to the end. The possible risks at the project launch and
the risks that the project users will not immediately get used to the new technical solution are ana-
lyzed. Teamwork has been analyzed and planned in each project with specific roles prescribed in
each project area . And in the end, we can say based on all these data, the project has a great poten-
tial for growth and development, thereby solving the problems of the population with a quick pur-
chase of goods available 24 hours a day. Another important advantage of this smart refrigerator pro-
ject is that it has a large export potential and is not geographically tied to any country.
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Mawmen E.K. 1, AdTHM A.K.l, AnHatexoB A.X. 1, AoueB A.b. 1, Mycradpuna A.K. !
Pa3paboTka yMHOro xoJ10AMJIbHUKA 0e3 MpoaaBLa

AHHOTanus. Ha ceropssiuiHuil AeHb TEXHUYECKHUM NPOrpecc MO3BOJIMI MCIOJIb30BaTh MH-
TEJUIEKTYaJIbHbIE YCTPOWCTBA U MAILMHBI IPAKTUYECKU TOBCEMECTHO. XOJIOAUIBHUK CUUTAETCS OJ1-
HUM U3 BO)XHEHIIUX MPUOOPOB, KOTOPBIM HCIONB3YyeTCsA MOYTH BE3Z€ AJIS XPaHEHUS MPOAYKTOB,
HAIMTKOB U JICKApCTB MPU HU3KUX TEMIIEpaTypax M B 3aKPBITOM MECTe, YTOOBI M30exaTh BO3/ICH-
crBus. Celiyac Ha TOProBbIX IUIOMIAJKAX CYLIECTBYET MpoOiieMa, KaK OTCYTCTBHE O€3HATIMYHBIX
TOPTrOBBIX aBTOMATOB, OTCYTCTBHE MH(POPMALIMU O MECTOHAXOXIEHHUH TOPTOBBIX aBTOMAaToB. B ka-
YeCTBE PEIleHHs! BhILIENEePEUnCIEHHBIX TPo0OeM npeanaraeTcs yMHbIH XonoaumibHuK. [Ipennarae-
MBI YMHBIA XOJOAMJIBHHUK HCIIONB3YET CUMTHIBATENb paguodacToTHOW maeHtudukanuu (RFID),
MukpokoHTposuiep Arduino Uno, RFID-meTku 111 Bcex NpeaMETOB B XOJIOAWJIBHUKE, yJOOHOE
MPUIOXKEHUE, pa3paboTaHHoe ¢ ucnonb3zoBanueM Microsoft Visual Studio, Python, 6a3oBoii 6a3bl
nanHbix MySQL, pa3zpaGoTaHHON mocTaBIIMKAMU Uil XpaHeHUs MH(pOpMalMs, CBA3aHHAs C Kax-
IbIM TproOpeTeHHBIM ToBapoM 1 MoayineM GSM/GPS A7 ¢ nonnepxkoii nepenauun nanubix GPRS.

KiroueBble ci10Ba. YMHBIA XOJIOAMIBHUK, PaJMOYacTOTHAs WICHTU(DUKAIMS, HHTEPHET Be-
e, 6e3HaTMYHBIN pacueT, 3JeKTPOHHOE Ha0II0IeHUE 3a TIPEeIMETaMH.

Mawmen E.K. 1, ANTHM A.K.l, AnnabexoB A.X. 1, AoueB A.b. 1, Mycrapuna A.K. !
CaTrymbichi3 aKbLIbI TOHA3BITKBIIITHI KYPY

Anjaarna. ByriHri KyHI TEXHOJIOTHSUIBIK JKETICTIKTEp WHTEIUICKTYaJIbl KYPBUIFBLIAP MEH
MalIrHaIapIsl OapibIK >Keple KoyigaHyFa MyMKiHAIK Oepeni. TOHA3BITKbI OYKiN JKeplae Tamak,
CYCBIH/Iap MEH J9pi-A9pMEKTEp/l TOMEH TeMIeparypala >XoHe KOpIIaraH OpTaMeH ocep eTIey
YILIH XaObIK XKepJe caKTayFa apHaJIfaH MaHbI3bl KYPBUIFbLIApAbIH Oipi Oombin caHanaabl. Kaszipri
Ke3/le cay/a ajlaHJgapblHla KOJMa-KOJ akKIlachl3 cayJa aBTOMAaTTapbIHBIH JKETICICYIIUIr, cayaa
ABTOMATTApBIHBIH OpHATACKAH JKepl Typalibl akmaparThlH OonMaybl Oalikamaapl. JKorapwiga
alThUIFaH MOceNeNepAiH MIeNIiMI PETiHAE aKbULIbl TOHA3BITKBII YCHIHBUIAABI. ATallFaH aKbUIIbI
TOHA3BITKBIIITA  paguoXuUIikTI  coiikecrenaipy  (RFID)  oxeipmanbl,  Arduino  Uno
MUKPOKOHTPOJIIEP], TOHA3ZBITKBIIITAFEI OapiblK AneMeHTTepre apHanran RFID rtertepi, Microsoft
Visual Studio, Python, cakray ymin carymbiiap o3ipieren MySQL Ga3anbIk JepeKKOpbI
nal1aaHbUIaThIH BIHFAHIIBI KOCBIMITIAHBI KOJITAHBLIAIBI, OpOip caThIl ajdbliHFaH oHiMre xoHe GPRS
nepekrepin 6epynai kKongaiteiH GSM/GPS A7 ynriciHe KaThICTBI aKmapar Oepinei.
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METOAbI THOOPMAIIMOHHOI'O TIOUNCKA HECTPYKTYPUPOBAHHBIX
JAHHBIX

AnHoTanusi. B cTatbe mpeaioskeH HOBBIM METOJ, MPUMEHSEMBIN JJIs PElICHUs 3aJa4d uH(popMa-
IIMOHHOTO TIOWCKa HECTPYKTYPHUPOBAHHBIX (TEKCTOBBIX) MaHHBIX. [IOMCK OKYMEHTOB OCYIIECTBIISIETCS IO
KITIOYEBBIM CJIOBaM, Ha €CTECTBEHHOM S3bIKE, MPUMEHICMbBIM B IMOMCKOBBIX MamuHax. TakuM o0pa3oMm, Ha
OCHOBC IMOJIMHOMHUAJIBHBIX aJITOPUTMOB CO3Ja€TCAd YHHUBECpPCAJIbHAs MallliHa BBIGOpKI/I 110 HECKOJIbKUM KIIIO-
4yaM C YJIYUIICHHBIMH XapaKTCPUCTUKAMH 110 BPEMCHHU W IHPOCTPAHCTBY. HaHHaﬂ npeajiaraéMas MalivHa
MOXKET OBITh NMPUMEHEHa JJIsi 00paOOTKU OONBIIUX JAAHHBIX B Pa3IUMYHBIX O0NACTAX SKOHOMHUKH. s 1o-
CTHDKCHHUS [IEJIM B OCHOBE HOBBIX MOJMHOMHAIBHBIX aJTOPUTMOB HCIIOJIb30BaHA 3a/1aya O CyMMeE TMOJIMHO-
JKECTB, KOTOpasi OTHOCUTCS K Kiaccy NP-complete. DT anroput™el 3HaUNTEIHHO P (HEKTHBHEE TT0 BPEMEHHU
1 IPOCTPAHCTBY CYHICCTBYIOMIUX JIYHYIIUX IMOJITMHOMUAJIBHBIX U SKCIIOHCHIIMAJIbHBIX aJITOPUTMOB.

KiroueBble c€JI0Ba: TOWCK, METOJ, alrOPUTM, HECTPYKTypUpOBaHHAs HH(OpMAIHs, MOUCKOBas
MallliHa, TOJMHOMHAIBHbIE IropuTMBbl, NP-complete, Gobime JaHHbIe

BBenenue

B Hacrosmiee BpeMs CyIIECTBYIOT BaXKHbIE MPAKTUUYECKUE U TEOPETUUYECKHE 3a/1a4i: TEOPHUS
anroputmoB (theory of algorithms), 3anaua noucka (search problem), 3agaya BeIMOTHUMOCTH (satis-
fiability problem), 3amada npunsitus pemenuii (decision problem), 3agaua kogupoBanus (encryp-
tion problem), 3amaya mudposanus (encipherment problem) u apyrue. OqHUM U3 KIFOYEBBIX MECT
SIBJIIETCSL aHAIM3 BPEMEHH pa0OThI AITOPUTMOB U HCIIOIb3yeMas UMH MaMsTh. 3a7a4a HaX 0K ICHHUS
k-MepHOT0 MOJMHOYXKECTBA U3 N-MEPHOI'0 MHOKECTBA, CyMMa 3JIEMEHTOB KOTOPOI'O0 paBHA HEKOTO-
pomy 3amaHHoMy uuchy S, sBiasercs NP-momHoit (NP-complete). BerauciaurenpHas ClI0KHOCTH
9TOW 3a7auu 3aBUCUT OT JABYX [AapaMETPOB — KOJUYECTBA A BJIEMEHTOB MCXOIAHOI'O MHOYKECTBA U
TOYHOCTH p (OmpeAensieTcsi Kak KOJIWYeCTBO JBOMYHBIX Pa3psiioB B UMCIIAX, COCTABISIONIMX MHO-
KECTBO). 3a71auya CTAHOBHUTCS JISTKOW TOJIBKO MPH OUYEHb MAJIBIX 3HAYCHMSX TapameTpoB 7 u p. Eciu
n (KOJIMYECTBO BXOJIHBIX JaHHBIX) MaJlo, TO MOJHBIN nepedop BroaHe npuemieM. Eciau napamerp p
(KOJIMYECTBO pa3psIoB B YKMCIaX MHOXKECTBA) MaJjl, MOXKHO HCIOJIb30BATh JUHAMUYECKOE IPOTpam-
MHUPOBAaHHE MIPU PEIICHUHU 33J]a4id O CyMME MOJMHOXKECTB. B kiaccuueckux paboTax ornpeneieHbl
Bpemsi paboThl anroputma 7 20(2“/ %) i moTpebisemMast IaMsITh M=O(2“/ #), KOTOpBIE HE TTO3BOISIOT
MIPUMEHSTH MOJTyYeHHBIE PEe3yIbTAaThl HA MPAKTHKE MPH OOJBIINX 3HAUCHUSIX # U HA TIOWUCK pelle-
HUS HEOOXOAMMO 3aTPaTUTh SKCIIOHEHIHANbHOE BpeMsi. OCHOBHBIM HEJOCTaTKOM M3BECTHBIX Ta0-
JUYHBIX METOMOB (CyMM) SIBISIETCS IOCTPOEHHE KaKJOW CTPOKH TAaONUIBI IO CBOWCTBY
OTIpeIeNIEMBbIM Ka’KIbIM KIIFOUEBBIM CIIOBOM.

K mpumepy, omHa U3 cambIX KpPYIMHBIX MOMCKOBBIX cucteM Google paccmarpuBaer Goiee
200 pa3nuyHBIX MOKa3aTeNel MpHU OlIeHKe BeO-CaliTOB, BKIIIOYAsi TEKCT, BHYTPEHHUE CCBUIKH, y100-
CTBO MCIOJb30BaHUsS BeO-caiiTa 1 MHOOPMAITMOHHYIO apXUTEKTYPY. UTOOBI MOTYyYUTh U COXPAHUTH
JIOJTI0 PBIHKA OHJIAIH-TIOMCKA, TOMCKOBBIM CHCTEMaM HEOOXOIUMO YOeIUThCS, YTO OHU IPEIOCTaB-
JSIOT Pe3yJsibTaThl, COOTBETCTBYIOIIME TOMY, YTO HIIYT UX Mojb3oBareau. OHU AenarT 3TO, NOA-
nepuBasi 6a3pl JaHHBIX BEO-CTPaHMII, KOTOPbIE OHU Pa3padaThIBAlOT C MOMOIIBIO aBTOMATHU3HPO-
BaHHBIX MTPOrPaMM, M3BECTHBIX KaK «IIayKW» WIH «poOOTHI» i coopa mHpopmaiuu. [TonckoBsie
CUCTEMBI HUCIOJIb3YIOT CIIOKHBIE aITOPUTMBI TSl OLIEHKU BE0-CAaTOB M BeO-CTpaHUIl U MPUCBaNBa-
IOT UM PEUTHHT TI0 PEeJIEBAaHTHBIM TOMCKOBBIM (ppazam. DTH aJITOPUTMBI TIATEIHHO OXPAHSIOTCS U
gacTo 00HOBIAIOTCA. [TockonpKy MOTpeOUTENN U OpraHU3aIMK Bce OOJbIIE MOJAraroTcsl Ha MOUC-
KOBBIE CHCTEMBI IPH BEIOOPKE TOBAPOB, YCIYT U TOCTABIIMKOB, B KOTOPBIX OHU HYKIAIOTCS, BaXK-
HOCTb IMOMCKOBBIX MAIIIMH C MEHBIIUMU 3aTpaTaMu AJIsi COBPEMEHHOT0 OM3Heca TOJBKO BO3PACTAET.
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Metoabl cOopa nepBruYHOM (MCX0AHON) HH(OPMALIH

Cpenu CymIECTBYIOIIMX MOMCKOBBIX CUCTEM CAMbIMH MONYJISPHBIMHU SIBISIOTCS J1BA MPHUH-
una MHGOOPMAIIMOHHOTO TOUCKA: MOUCK M0 KITFOUEBBIM TEPMUHAM M MTOMCK Ha OCHOBE KIACTEPHBIX
METOJIOB M BEKTOPHBIX Mojenei [1],[9]. B GonpmmHCTBE CitydaeB HHPOPMAIIMOHHO-ITOMCKOBBIE CH-
CTEMBI UCIIOJIb3YIOT METOJ] ITOMCKA IO KJIFOUEBBIM CJIOBAaM, KAK OCHOBHOM, a KJIACTEPHbIE METO/IbI B
kauecTBe JqononHenus [10], uro cymecTBeHHO MoBbImIaeT 3PGEeKTUBHOCTh U TOYHOCTh MOUCKA HH-
dopmanmu. B cucremax, MCHOIB3YIOUIMX TOUCK MO KJIIOUEBBIM cioBaMm, kKak Google, Sxupekc,
AstaVista, Yahoo, mporecc moucka CBOJUTCS K IMOUCKY BO MHOXECTBE JOKYMEHTOB BXOXKJICHUMN
Ka)KJI0T0 M3 3a/IaHHBIX KIIOYEBBIX CJIOB, C MOCIEAYIOIENH COPTUPOBKOM 3TUX JOKYMEHTOB IO CTE-
MIEHU PEJIEBAHTHOCTHU. B moJo0HBIX cucTeMax Mpollecc MOUCKa CBOJIUTCS K MOMCKY BO MHOKECTBE
JIOKYMEHTOB BXO)KJIEHUI Ka)KJOr0 W3 33JaHHBIX KIIIOUEBBIX CIIOB, C MOCJIEAYIOIIEH COPTUPOBKOM
3TUX JOKYMEHTOB I10 CTETIEHU PEJIEBAHTHOCTH.

[TpuBeneM mMeTo bl MH(OPMALIMOHHOTO MOMCKA: MOCIE0BATEIbHBIN TOMCK, TOUYHBII ITOUCK
no anroputMmy boitepa-Mypa, HHPOPMAIIMOHHO-TIOUCKOBBIE CUCTEMBI, CTPOSIIHE MOUCKOBBIH
WHJIEKC, XCIIUPYIOIUE METO/bl, HHBEPTHPOBAaHHBIC (Dailiibl, cUrHATypHBIE (aiuibl, cypPuKCHbIC
MacCHBBI, JIepeBbs, CyPPUKCHBIE JEPEBbs, KIACTEPHBIE METOJbl, TEPHAPHBIC JIEPEBbS MOMCKA U
BEKTOPHbBIE MOJIENIN, TPUAHTYJISIIUOHHBIE IEPEBBS U JIP.

OTH MOIXObl TO3BOJSIOT MEPEUTH K CAMBIM COBPEMEHHBIM METO/JaM HH(OPMALMOHHOTO
MOMCKA.

CoBepiieHCTBOBaHHE paOOTHl TOMCKOBBIX CHCTEM HEBO3MOXKHO 0e3 cOopa IOCTOBEpHOM
uHdopMaluid U TMOcHenywomero ee ananusa. I[lostomy B oOmiel Teopum U MPaKTHKE
MH(POPMAIIMOHHOTO IMOMCKA MOBBIIIEHHOE BHUMAHUE YACNSETCS TEOPETUYECKHM HCCIICTOBAHMSIM,
BKJTIOYAIOIIUM B ce0s MeTo 1l cOopa MHGOPMAIUH U €€ aHAIIK3A.

TeopeTnueckue MccaeI0BaHUS UCIIONB3YIOT HAYYHYIO0 0a3y TaKMX JUCLUIUIMH KaK Teopus
JITOPUTMOB, TEOpHUs MOUCKA, TeOpUsl MU(PPOBAHUS, TEOPUS KOAUPOBAHUS, TEOPHUS MPUHATHUS pe-
meHuit u 1p. K ocHOBHBIM MeTo/1aM, IPUMEHSEMBIM ISl PELICHUS HAYYHBIX M MPAKTUYECKUX 3a/1a4
CJIElyeT OTHECTH:

— TEXHOJIOTUSI 00pa0OTKU U aHaIU3a OOJIBIINX TAHHBIX;

— METOJbI UCCIIEJOBAHNS BBIYMCINUTENBHBIX ONEPALIN;

— METO/Ibl AITOPUTMUYECKON Pa3pelIuMOCTH.

B pamkax cOBEpHIEHCTBOBAHMS NOUCKOBBIX CHCTEM IPHUCTAIbHOE BHUMAHME YZAEISAETCS
JUCKPETHBIM ONTUMHU3ALMOHHBIM 33J]JauaM B KOMOMHATOPUKE, TAKHE KaK 3a/1a4a O PaHIIE.

Onucanue OCHOBHBIX HAyYHbIX BOINIPOCOB U TUIOTE3

Bompoc o paBHONpaBHM KIAcCOB 3ajad CI0XHOCTH P u NP (Takke OOIIEU3BECTHBIN Kak
npobiema nepedopa) — 3TO OJIHA U3 BaXKHBIX OTKPBITHIX MPOOJIEM TEOPUU aITOPUTMOB YKe O0JIb-
e yeM natu gecatwietnil. Ecnu 3apaun cinoxsHoctd P u NP nojlyduTh YTBEPAUTENbHBINA OTBET,
9TO OyJeT 03HAaYaTh, YTO TEOPETHIECKH BO3MOXKHO peIlaTh MHOTHE CIIOXKHBIC 33/1a4l CYIIECTBEHHO
ObICTpee, ueM ceifuac.

B paznene Teopun 0 BBIYUCIUTENBHON CI0KHOCTH aJITOPUTMOB pacCMaTPUBAOTCS OTHOIIIE-
Hus Mexay kinaccamu P u NP. OHa usydaer Hambomnee oOImue pecypcehl Al pelieHuss HEeKOTOPO
3amaun. Pecypchl — 3T0 BpeMs (KOJTMYECTBO IIaroB) M MaMsATh (HEOOXOAUMBIA 00beM TaMATH JJIS
pemienus 3aaaun). [Ipobnema paBencTBa kinaccoB P u NP BXomuT B ceMb 3a/1ay ThICSAYENETHS, 32
peuieHue kKoTopoil Maremarnueckuil MHCTUTYT Kidsd Ha3HaunWia mpeMH0 B MWUIMOH JIOJUIApOB
CIIA.

Teopernueckre U NpUKIAJAHBIE UCCIEOBAHMS IPOOIEMbI Oa3UPYIOTCS HA METO/IaX CUCTEM-
Horo ananu3a, Web Service, Big Data, Hadoop/Map Reduce.

MaiuHa, co3gaHHas 1Mo JaHHON METOJUKe, 0a3upyeTcss Ha OCHOBHbBIE MOJIOKEHUS MO pas-
paboTKe MOMCKOBBIX CHCTEM, a JIOCTYIl K HUM OCYIIECTBIISETCS HA OCHOBE MTOMCKOBOTO 3ampoca Ha
€CTECTBEHHOM SI3BIKE.
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Peanuzanus MamuHbl OCYILECTBISETCS HAa OCHOBE COBPEMEHHOM TeopuM kKiacca NP-
complete.

Hccnenoanre (yHKIIMOHATHHBIX Ka4eCTB MAIlIMHBI IPOBOJUTCS HA OCHOBE KOHTPOJIBHBIX
0a3 TaHHBIX, 2 KOPPEKTHOCTh pabOTHI MPOBEPSETCS U JTOKA3BIBAETCS METOJaMHU U MOJTUHOMHUATHHBI-
MU ajaropuTMaMu. Pe3yiapTaThl HAy4YHOTO MCCIIEIOBAHUS 110 JAHHOMY MTPOEKTY MO3BOJIAT:

® Dpa3BHUBATh TCOPHUIO AITOPUTMOB U IIPAKTUKY MTOMCKA MTPOU3BOIHLHOM HHPOPMAIINH,

® DPEUIUTH CIIOKHBIE 33/1a4U, CBSI3aHHBIE C PAaBEHCTBOM Ki1accoB P u NP;

® TI0JIFTOTOBUTH CHEIUATMCTOB U MOJIOJBIX YUYCHBIX B 001aCTH MH(GOPMAITMOHHBIX TEXHOJIO-
TH;

® C037aTh TEXHOJOTUH U MHCTPYMEHTAPHUH I pa3pabOTKH MOMCKOBBIX MAIIIKH.

Ha cerognsininuii 1eHb UMEIOTCS KOMIIAHUU, KOTOPHIE 3aMHTEPECOBAHBI B pe3yjbTaTax JaH-
HOTO ITPOEKTa. ITO KOMIIAHUH, KOTOPBIC 3aHUMAIOTCS OOJIBIITUMU JaHHBIMH.

O0ocHOBaHME HAYYHOI HOBH3HBI

B n-3neMeHTHOM MHOKECTBE LIE€TIBIX YMCENl HAWUTH MOJMHOYKECTBO, CyMMa 3JIEMEHTOB KOTO-
poro 6im3ka ceprugukary S. DTa 3a7aya 0 CyMMe OJIMHOXECTB CBsA3aHa ¢ MpoOIeMoil paHia, Ko-
topas pemieHa P. beruimanom [1] B 1956 rony. Im nipeasioxkeH nceBa0ONOIMHOMUATBHBIN aJITOPUTM
C BpeMeHeM BbINoiHeHus: 7=0(nS) Ha OCHOBE MeToJa AMHAMUYECKOro mporpammupoBanus. Ilo-
CKOJIbKY 3TOT aJTOPUTM IICEBONOJUHOMHUAILHOIO BPEMEHU SBJsETC (DyHIaMEHTaIbHOM 4aCThIO
MH()OPMAIIMOHHBIX TEXHOJIOTHA, a Subset Sum sBIsSeTCS OAHON M3 OCHOBHBIX NP-TpymHBIX TIpo-
6J1eM, BaXKHO PEIINTh, MOXKHO JIM YJIYUIIUTh BpeMs BblnosHeHust O(nsS).

Cnycrs 43 roma M. Ilucunxep [2] YIYYIIWJI pEHIeHUE 3TOW 3aJadd 3a Bpems
T=0(nS/logS), npumensist OuToBOE MpeCcTaBIeHuEe cepTudukara S.

Henasno Kunuinbsic u Croii npeactaBuiiv B [3] 1ceBIONMOJIMHOMUAIIBHBIN aJTOPUTM «pasie-
JSM U BIACTBYW», KOTOPBIM BBIYMCIISAET BCE PEAIM3YEMBIE CYMMBI JI0 LIEJIOr0 YKCIIA B OLEHKE Bpe-
MeHu O (min(, , G)) BBINOJHEHUS AITOPUTMA, TJI€ G - CyMMa BCEX 3JIEMEHTOB MCXOJIHOTO MHOXe-
crBa. OHU UCHOJB3YIOT XEIIUPOBAHUE JJISI OBICTPOTO PEIICHUS 33JJaul O CyMME MOJMHOXKECTB, €C-
JI1 UCXOJHOE MHOKECTBO COJEPKUTCS B HEOOJBIIIOM HHTEpBaJie. 3aT€M OHHU CBOJAT OOLIMH Cirydai
K CIIly4ar0 MaJloro MHTEpBaja IMyTEeM PACIIEIUIEHUs MCXOJHOTO MHOKECTBA Ha MEHBILINE IIOJMHO-
xectBa. OHM CUMTAlOT, YTO HOBBIH aIrOPUTM SIBJISETCS CaMbIM  OBICTPBIM  OOLIUM
JETEPMUHUCTUYECKUM AJITOPUTMOM Il 3TOM 3ajgaun. OJHAKO PEIIEHUE MCXOJHOW 3ajadd Haxo-
JIUTCSI C HEKOTOPOM TOYHOCTHIO.

B 2017 rongy K. buprman npeniouil nceBIONOINHOMUAIBHBIA PaHIOMU3HPOBAHHBIN aJl-
roput™m [4], pabotarommii 3a BpeMs O(n+S). TouHee, yunThIBasi 3K3eMIUISpP 3a/1a4ll O CyMME IO/J-
MHOXECTB (, S), BBIYHCISETCS MHOXKECTBO BCEX CyMM  S(; ), TeHEpUPYEeMBIX HEOOJBIIUMHU  TOJ-
MHOXecTBaMU Y & pa3MepHOCTH | ¥ | < k ¢ MOCTOSIHHOM BEpOSATHOCTBIO NPUHAAJIEKHOCTH CEPTH-
¢ukara S MHOKECTBY CyMM s(; £). B paboTe He ykazaHa BelIMunHA BEPOSATHOCTH.

BaxxHO OTMETUTBH, UTO JETAIbHBIA 0030p COBPEMEHHBIX Pe3yIbTaTOB, COAEPIKAIIMXCS B 00-
nee 60 Hay4YHBIX TPYAAxX, IO U3BECTHBHIM JIYUIIUM aJTOPUTMaM PELIECHUs 33a4d O CyMMe MOJIMHO-
’KECTB IPUBEICH B paboTax [3, 4].

Hapsiny ¢ nceBnonoimHOMHAIbHBIMUA QJITOPUTMAMH UMEIOTCSL TOUHBIE aJITOPUTMBI C 3KCIIO-
HEHIMAJIbHBIM BpeMeHeM paboThl, KOTJa B #-3JIEMEHTHOM MHOXECTBE CYLIECTBYET XOTs OJHO MOJI-
MHOKECTBO, CyMMa 3JIEMEHTOB KOTOPOro paBHa S. B mepByro ouepenp, K HUIM OTHOCSTCSI  pabOThI
I'opoBun, Cannu [5] ¢ BpeMeHeM BBINOJIHEHMsI aIrOpUTMa U TpeOyeMbIM npoctpaHcTBoM U [llpen-
nesns, Hlamupa [6] ¢ BpeMeHeM BBINOIHEHUS alropuT™Ma 1 TpeOyeMbIM rpocTpaHcTBoM  [Ipu sToM
OHH HCIOJIb30BAJIM MHBAPUAHTHBIE COOTHOILICHUS.

B pab6orax [7,8,9] BBeileHbI IOHATHS TOTHHOMUAIBHOTO (MTPAKTHYECKOT0) aIrOpUT™Ma U €T
cnoxxnoctd. B [10] moka3zaHo, 94TO CIIOKHOCTh PabOTHI aIrOpUTMa JJIA 33Ja4l O CyMME MOJAMHO-
JKECTB COCTABIIET HE MeHee 272, Tie N — YHCIO NepeMeHHBIX. Bomee JeTanbHOe HCCiIe0BaHHe
CIIO)KHOCTH PEIICHUS 33Ja4d O CyMME MOJIMHOKECTB MpoBeAeHO B paborax [11,12]. B Hux momy-
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YEHbl BEPXHUE U HUKHUE OLUECHKUM MAKCUMAJIbHOW AKCIOHEHUHUAIBHOW CJI0KHOCTH PELICHHS 3TOU
3a/1a4d METOJIOM BETBEH U I'PaHULL.

CHoXHOCTh QJITOPUTMA HANPSIMYIO HCIIOJIB3YETCS MPHU OMPEISICHHH BPEMEHU pabOThI U3-
BECTHBIX QJITOPUTMOB IMOMCKOBOIO 3allpoca HECTPYKTYPHUPOBAHHOW MH(GOpMAalMd MO MHOTUM
KIItoueBbIM ciioBaM [ 13,14] u MeTo0B 00pabOTKM U aHaM3a OOJBIKMX JaHHBIX [15].

BaxxHO mog4epkHYyTh, YTO OINpPENEICHHUE CIONKHOCTH PELIEHUs 337a4d O CyMME IOJAMHO-
KECTB SABJISIETCS (PyHIAMEHTAILHON TPOOJIEMOiA, UCIIONIb3YeMOM B Ka4eCTBE CTAHIAPTHOM 3a1adu,
KOTOpasi MOXKET OBbITh pellieHa 3a c1ab0 NOJUHOMUAIBLHOE BPEMsI BO MHOTUX JUCIHIUIMHAX MO 00-
pa3oBaTeNbHBIM MporpaMmMaM. B KauecTBe OCHOBHOH 3a/ayM B TEOPETHUECKOW HMH(pOpMATHKE U
y4ueOHbIX MaTepuanax [16,17] paccmarpuBaetcs 3anava k-SUM, koTopas sSBIseTCs Mo13a1auei 3a-
Jla4d O CyMMe MTOJIMHOKECTB U CBsi3aHa ¢ METOAOM repebopa.

B pa6ore [18] nns mapamerpa MOIIHOCTH k=2 pa3paboTaHbl YHUKAIbHBIA METOA M YHHUBEP-
CaJIbHBIC AJITOPUTMBI C BpEMEHEM U TPEOYEeMBIM MPOCTPAHCTBOM JIJIsi BBIOOPKH MCKOMOT'O TIOJIMHO-
KecTBa U JJIs mapamerpa MomHoctu k=3. T. Jlnsa mapametpa clI0KHOCTU k=2 MOKa3aHa pa3peuu-
MOCTbh paBeHcTBa Ki1accoB P u NP. [Ipyrumu cnoBamu, HalJICHO pEelIEHHUE 3TOM 3a/1a4u, B KOTOPO
MIPOBEpKa MPABUILHOCTH PEIICHUS 3a]]auu OyIeT paBHA MOMYyYEHUIO PEIICHUSI.

OnucaHue MeTO/10B HCCIeTOBAHUS

OCHOBHBIE METOJIbl HCCIICIOBaHUSI 0a3HPYIOTCS Ha COBPEMEHHBIX METO/AX M allrOpPUTMax
pemieHust 0a30BOW 3aJaun-3afada O CyMME ITOJMHOXKECTB, KOTOpas OTHOCHUTCS K Kiaccy NP-
complete. Pemenue xots Obl OHOM 3a/1a4M U3 ATOTO Kiacca MO3BOJIIET PEIINTh BCE OCTABIIMECS
3aJ]auu 3TOTO KJlacca.

[TocranoBka 3aga4yn. 3amada 0 cyMMe IMOJAMHOXKECTB (popMynupyeTcs: B BUIE:

L, omx=Se;ellllx;eX™ el (1)
rje X" — MHOYECTBO IENBIX TOJIOKUTENBHBIX YHCEN, pasMEpPHOCTh n = IX"|, x; < +w, N - MHOXKe-
CTBO HATYPAIbHBIX YHCEII C pa3MepHOCThIO n = INI, n =+, Tlog3amaueit 3amauun (1) Oyaem Ha3bl-
BaTh CJIEIYIONIYIO 33a/auy:

TP oaxi=SaelllxeX¥a;=1liceKa=0icN\ K (2)
rae XX CX", k= |¥%|, k =n. KCSN, k=lKl. K — mOIMHOXXECTBO HHICKCOB BCEX BHIOPAHHBIX MEPEMEH-
HBIX x; € X", N K - MOJIMHOXECTBO MHACKCOB BCEX HEBHIOPAHHBIX MEPEMEHHBIX x; € X" MO3a1aun

(2). OtmetuM, uTo 3anaya (1) ABIsSETCA YACTHBIM CIy4yaeM 3aaauu (2), Korja MHOXKECTBO K = B.
[IpeioskeHbl MOJTMHOMHUANIBHBIE AITOPUTMbI PEIIEHUS 3a7aydl O CyMMe MOJIMHOXecTB (2)

Ha ocHoBe padot [18, 19] ¢ pazneneHneM HCXOIHOTO MHOXKECTBa X™ Ha JIBa MOJMHOXKECTBA. 3aTeM

m
NPUMCHACTCA K 3TUM IHOAMHOKCCTBAM B OTACJIBHOCTHU AJITOPUTM TCHCpAIHUN COUCTAHHA Cﬂ JJIA
MOJIYYCHU A HCOGXOI[I/IMBIX MMOAMHOKECTB U TOTOM HUCIOJIB3YCTCA MCTOA CIUAHUA JIA IMMOJTYYCHHBIX

MIOJIMHOKECTB, M3 KOTOPBIX HAXOIUM HCKOMOE TIOJMHOXECTBO X*. 31ech k=2m.

[To pe3ynpTaTaM MpPOBENEHHOTO aHAIHM3a CYNIECTBYIOIINX MTOMCKOBBIX CUCTEM OBLIH clela-
HBI BBIBOZIBI O TOM, YTO JITOPUTMBI MTOMCKA YaCTUYHO YIOBIETBOPSIIOT COBPEMEHHBIM TPEOOBaAHUSIM
cOopa, XxpaHeHust, 00pabOTKH U aHAITN3a OOJIBITUX 00BEMOB JaHHBIX.

Bce nouckoBbie mporiecchl JOKHBI MPOTEKaTh C COOIIOICHUEM TPEX OCHOBHBIX XapaKTepHU-
CTHK OOJIBIINX JTAHHBIX:

1. Volume

2. Velocity

3. Variety

Bce Tpu XapaKTepUCTHKH JTOJKHBI OBITh IIPUMEHEHBI K 0a30BOM 3a/1a4e, Kak MpaBuIIo, C He-
CKOJIbKUMH TIEPEMEHHBIMHA ¥ HETPUBUATHHBIM yCIIOBUEM. PabOTHI ¢ OONBITUMU JAaHHBIMU TEXHOJIO-
run: ojuepkka Hadoop, mHTErpamnus ¢ mporpaMMHO-aImapaTHIMA KOMIUIEKCaMHU.
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3akjaueHue
Ha ocHOBe MOTy4eHHBIX PE3yJIbTATOB MOXHO CCJIATh CJICIYIOIINE BBIBOIBI:
- MPUBEACHHBIA 0030p padOT MOKAa3bIBAaET, YTO BaXKHAS 3a7ada O CyMME IOJMHOXECTB B

TEOPUHU CIOXKHOCTU AITOPUTMOB OTHOCUTCSA K OCHOBHOMU M3 TPYJIHBIX IpobiieM kiacca NP-complete

n

MOKET OBITh HUCIIOJb30BaHAa I10 pa3pa60TKe ITOMCKOBBIX CUCTEM,
- OIPCAJIOXKECHBI ITOJIMHOMUAIBHBIC AJITOPUTMBI PCIICHUA 3aJa4Yi O CYMME IIOAMHOKCCTB (2)

Ha oCHOBE paboT [18, 19] ¢ pa3zneneHnemM UCX0HOTO MHOXKECTBA X™ Ha J[Ba MOJAMHOYKECTBA;

™
- UCII0JIb30BAHBI AJITOPUTM I'CHCpallui COYCTAHUA Cﬂ 1 MCTOJ CIIMAHHA IJIS MMOJTYyYCHUA UC-

KOMOTI'O ITIOAMHOXKECTBA X,

—_—

“wokRwe

o N

20.
21.
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Ayes3oBa 9.C.*, MyparoBa K.H., Cunues b.
KypbuibiMaan0araH gepekTepi aknaparThIk i3gey aaicrepi

Aye3oBa OHesn Catrapkbi3bl, PhD-10kTOpaHThl, XalbIKapalblK aKMapaTThIK TEXHOJIOTHSIAP YHHBEPCHUTETiHIH «AKHIapaTThIK
Ky#ienep» kadeapackiHbIH JEKTOPHI.

MyparoBa Kammia HypiaHkbI3bl, Maructp, XaJbIKapalblK akIapaTThIK TEXHOJOTHSIAp YHUBEPCHTETIHIH “AKHNapaTThIK
Ky#ienep» kadeapackIHbIH JEKTOPBI.

CunueB Baxrrepeii, T.F.21., XaJblKapalblK aKMapaTThIK TEXHOIOTHIAD YHUBEPCHTETIHIH «AKIIApaTThIK XyHenep» kadeapachlHbIH
podeccopsl.

AnaaTrna. Makanana KypbUlbIMIaHOaraH (MOTIHIIIK) JepeKTepAl aKmapaTThIK 1316y MAceNeciH
ey YIIiH KOJJAaHBUIATHIH JKaHa OJICTEp KapacThpblIrad. Kykarrapapl i3/ey HETi3Ti cesnep
OOWBIHINIA 137Iey MAalllMHAJApbIHAA KOJJAHBUIATHIH TaOWUFH TiNJE Ky3ere achipbuiafbl. Ochuiaiiiia
KOIMYILETIK alrOpuTMAEp HETi31HAE YaKbIT MEeH KEeHICTIK OOMbIHIIA JKaKcapThUIFaH cUIaTTaMaa-
pbl Oap OipHeme KinTTep OoibIHIIA oMOeban ipiKTey MallMHAChl JKacanaabl. by yChIHBUIFaH Ma-
IIMHA YKOHOMUKAHBIH SPTYPJIl cajlajapblH/ia YIKEH IepeKTepl eHAey YIIIH KOJJIaHbUTybl MYMKIH.
MakcaTtka *eTy YIIiH aHa NOJIMHOMMSIIBIK anroputMep Herizinae NP-complete knackiHa sxara-
TBHIH 11K KUBIHIAPIBIH KOCBIHABICH TYpajibl €cen MmaiaanaHbuiabl. [I0JTMHOMUSITBIK JKOHE KCIIO-
HEHIMAJIbl AITOPUTMAEPAIH YaKbIThl MEH KEHICTITIHE, OChl aITOPUTMIEP KAKCHIPAK JKOHE eAdyip
THIM/I.

Tyiiin ce3mep: i3aey, oXic, aJropuT™M, KypbUIbIMIaHOaraH akmapar, i37ey MallWHAaCHl,
KeNMYIIeTiK anroputmaep, NP-tonbIk, yikeH gepekrep (Big data)

Auyezova A.S.*, Muratova K.N., Sinchev B.

Methods of information search for unstructured data

Anel S. Auyezova, PhD-doctoral student, lecturer, «Information Systems» Department, Inter-national Information Technology
University.

Kamila N. Muratova, Master of Tech. Sci., lecturer, «Information Systems» Department, International Information Technology
University.

Bakhtgerey Sinchev, Doct. of Tech. Sci., Professor, «Information Systems» Department, In-ternational Information Technology
University.

Abstract. The article discusses new methods used to solve the problem of information retrieval
of unstructured (text) data. Search for documents is carried out by keywords in the natural language
used in search engines. Thus, on the basis of polynomial algorithms, a universal multi-key sampling
machine is created with improved time and space characteristics. This proposed machine can
be used for processing big data in various areas of the economy. To achieve this goal, the new
poly-nomial algorithms are based on the problem of the sum of subsets, which belongs to the
NP-complete class. These algorithms are significantly more time and space efficient than the
existing best polynomial and exponential algorithms.

Keywords: search, method, algorithm, unstructured information, search engine, polynomial
algorithms, NP-complete, big data
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PABPABOTKA CUCTEMbI ®OPMUPOBAHUSA ITPOPUJIA KIMEHTA HA
OCHOBE BIGDATA C HCITIOJIB3OBAHUEM CEMAHTHUYECKOI'O AHAJIM3A

Honipoe Hyprac Koublcyibl, Maructpant kadeapsl  «MHGOpMAIMOHHBIE  CHCTEMBD»
MexayHapoTHOTO YHUBEpCUTETa HH(OPMAIIMOHHBIX TEXHOJIOTHH.

yiicebexoBa Kynsanpa CeiiTOexoBHa, PhD, accor.npogeccop Kadeapsl
«MHpopManmoOHHBIX cucTeM» MeXTyHapOTHOTO YHUBEPCUTETa HH(OPMAIMOHHBIX TEXHOIOTHH.

Annortanus. [lo mMepe Toro, kak OM3HEC-NIPOIIECCHl CTAHOBATCS Bce Oojiee U 0ojee OpUEHTHUPOBAH-
HBIMH Ha KJINE€HTA, YPE3BbIYaifHO BaKHBI MAPKETHHTOBEBIE M YIIPABICHYECKHUE OTHOIIEHHUS C KIIMEHTAMH, YTO
3aciIy’KMBaeT 0cO00r0 BHUMAaHU C yUETOM II100aIH3alry 1 pacTyleil KOHKypeHIIMY Ha peIiHKe. Ha nanHOM
JTarne BO3HMKACT MHOTO BCEBO3MOXKHBIX BOMpocoB «KTo Takme kiameHTHI?» u «Kak wux wuumeHTH-
¢umupoBats?». B Hacrosmee Bpems «Kakyioo wHbopManuio HEoOXOAMMO COOMpaTh O MOTEHIHMATBHBIX
kimueHTax?» u «KakoBbl ceifuac ypoBHH oOchmyxwuBaHusi?». Llenb pazpaborymka 3arisiHyTh B «TOJOBY»
COOCTBEHHOT'O KITMEHTA U OCO3HATh, YETO OH XKeJlaeT. DTH MO3HAaHUS CTaHyT HEOLIEHUMBIMH TI03HEe, KoTaa
HalJeHHbIe NaHHbIe W WHQOpManus OyayT H3Y4YeHBI, OCO3HAHME BCEX 3alad ¥ BOIMPOCOB CTaHET
HEOTHEMJIEMON 4YacThIO ycmexa Oyayliero mnpoekra. B gaHHOHW craThe MPEACTaBICH CIOCO0
HOI[FOTOBI/ITCHI)HOI‘/'I O6pa6OTKI/I JaHHBIX JI1 YMCTBCHHOI'O M3Y4YCHUSA AAHHBIX, NJOKTpHWHA HCIIOJIbB30BaHHA,
cHoco0Bl U3y4YeHHs OOJBIIMX Pa3MEPOB JAHHBIX M M3BJICUCHUS MOJIE3HOW MH(pOpPMAaLUU, coaepKalleiics B
HUX T0JIe3HON nHMOpMAaIH 111 GOpMUpPOBaHUS PO KIUSH-TA.

KaioueBble caoBa: bonbmme nanHble, mporpaMMHOe obecrieueHne, WH()OpMAaIllMOHHAS CHCTEMA,
CTPYKTYpUPOBAHHBIE U HECTPYKTYPUPOBaHHbIEC JaHHBIC, COIIMATbHBIN NPOQHIIL YeIOBEKa

BBenenue

AKTYalbHOCTh TEMBI aHAJIN3a COCTOUT B TOM, UTO Celyac Ciy4yaeTcsl IOBCEMECTHOE MTPOHUK-
HoBeHue [T-poyKTOB B KH3Hb COBPEMEHHOI'O UEIOBEKa HE3aBUCUMO OT €ro cdepsl paboTsl. Bee
3TO JaeT GOJIBIIOE YHCIIO MPEUMYIIECTB, KOTOPbIE, HETPEMEHHO, MOJIOKHUTEIBHO BIUAIOT HA paboTy
YeJloBeKa.

OOBIYHO KaXKIBI MPOEKT C MPUIOKEHUEM IMPOXOJUT HECKOJIBKO IIAroB JINOO aKTyalbHbBIX
LIUKJIOB OT OCTAHOBKU TPYIHOCTH J10 €¢ BU3yaJU3alMU JIM00 MPECTaBICHUS TOTOBOTO PEILICHUS.
B craTee MBI paccMOTpUM J1H000M U3 ATHX IIaroB OOJIbIIE TIIATEIBHO HAa IPUMEPE YCOBEPIIEHCTBO-
BaHUs IIPOJaXK, IPUHATHAs CXEMa Ipoliecca Ipe/cTaBieHa Ha Pucynke 1.
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Mpoyecc Data
Scince

IMocmaHoska yenu C6op daHHBIX MNodzomoska UccnedosaHue ModenuposaHue Omo6paxeHue
uccnedosaHust P BaHHBIX BaHHBIX daHHBIX BaHHbIX

Pucynox 1 - Cmadus npoyecca

YroOsl HauaTh paboTy ¢ JAaHHBIMHU, HEOOXOIUMO BBHIOJIHUTH P IIAroB, MOKAa3aHHBIX HA Pu-
cyuke 1. IloctaButh 3amady, ONpeNeNUTh IENb HUCCIEAOBAHUS, KTO HAIl KIMEHT, Yero MMEHHO
KJIMEHT OKHJAeT OT Hac. M mpyrue Bompocsl, onpenenstomue npobiems! u neian. Hago Oyzner co-
OpaTtb HeoOpaOOTaHHBIE NaHHBIC, YTOOBI pEmIUThH MpodieMy. YTOOBl MOATOTOBUTH U 00pabOTaTh
JaHHBIC, MBI TOJDKHBI CHayajla OYMCTHTH AAaHHBIC, YTOOBI MPEBPATUTh MX B (OPMY, KOTOPYIO MBI
MOXEM MPOAOJDKUTH aHAIM3UPOBATh B Ooiee ynoOHoH dopme. [locTpoeHune Monenu JTaHHBIX - ca-
MBII BaXKHBIH ATAIl 3TOTO MPOEKTa, HA KOTOPOM HEOOXOAMMO MPUMEHHUTH BCE TEXHOJOTHH JIJIsl aHa-
JM3a JaHHBIX, TIOKA3bIBACT PE3YNIBTAT BU3yAIN3aI[H HPOUCXOISIIETO BO BpeMs HCCIICOBAHMS.

OCHOBHBIE ATaITBI U MPOIECC MPEACTABICHHS OOJBIINX TaHHBIX PACCMATPUBAIOTCS ISl BBIOO-
pa uHpOpMaKu, HEOOXOUMOM AJIS CO3/IaHHs COLMATIBHOTO NPO(UIIS YeToBeKa. AHATH3UPYIOTCS
CHCTEMBI M CEPBHCHI il cOOpa MaHHBIX, B TOM YHCJE COLMAIBHBIC CETH, KOTOPHIC MpPEAIararT
MHOECTBO BO3MOKHOCTeH. Cpeu HUX €CTh JOBOJIBHO KPYIHBIE CUCTEMbI U MPOEKThI, KOTOphIE
IIOMOTalT cobupars nH(GopManuio jeraabHo. HakoHeln, n3 MOIy4eHHbIX MCCIEOBAHUM CleTIaHbI
HEKOTOPHIEC BBIBOJIBL.

Leanro 3TOr0 aHanu3a sABIsSETCs pa3paboTka CUCTeMbl (POPMHUPOBAHUS TPOQPUIIS KIUECHTA HA
0a3e OOJBIINX TAHHBIX C BHEAPEHUEM CEMAHTHYECKOTO U3YUYCHHUS.

J71s TOCTHKEHMSI TIOCTABJICHHOM 1eTTH HYKHO PEIIUTh MOCIeAYIOIINe HayuHbIe 3a/1a4H:

— H3yueHne METO/I0B MAIIMHHOTO O0yUCHUS;

— MHccnenoBanue O0NbIINX JaHHBIX;

— YTouHeHHUE CTPYKTYpPHI MPO(UIIS KIUEHTOB, TUIBI U XapaKTEPUCTUKU, KOTOPHIE UX XapaK-
TEePHU3YIOT.

— HccnenoBanue u co3jaHne JaHHBIX O KIMEHTAX;

— OO6oOuieHue u kiaccupukalus 3apy0eKHOTr0 ONbITa 7S YBETUUYEHUS TPO(UIIs KINEHTa;

— IlpoBenenue uccieqoBaHus JOCTYIMHBIX METOJIOB aHAJM3a MPOQUISl KJIMSHTOB U OIpejie-
nenne Hanbosee 3(hPEKTUBHBIX METOJIOB IS KA3aXCTaHCKUX KOMITaHHH.

— Pa3pabotka cucreMsl mpoduiieil KITUEHTOB IS IPOU3BOIUTENCH TOBAPOB M YCIYT C I[ETIBIO
MIPEIOCTABIICHUS TPAKTHYECKUX COBETOB TI0 UX CO3JIaHUIO.

Pa3pabotka cuctemspl mpoduiiel KIMEHTOB, MOBHIIIANIEH MPOAYKTUBHOCTh MPOJAX MpPE-
MIPUATHSI, KOTOPast BKJIFOYAET OIEHKY KIMEHTCKOTO KaluTalla ¥ IPOTHO3UPOBAHKE JICHCTBUI KITHCH-
TOB.

DTOT 3Tam MOApa3yMeBaeT HCIIOJIB30BAHHE paHee MONYYCHHON HH(OpMAalUUd O JaHHBIX.
3/1ech MPUMEHSFOTCS METOIBI M3 00JIACTH CTATHCTUKH, UCCIICIOBAHUS OINEepPaIHid MAlTMHHOTO 00Y-
yeHus u T.1. [Iporiecc MoenupoBaHusi COCTOUT U3 YEThIPEX IIaroB:

— TUTAHUPOBAHKE MOKa3aTeIel U BHIOOP MOJIEIH;

— HCCJeIOBAaHUE MOJIENU U TIOTyYeHUE Pe3yIIbTaTOB;

— TMpoBepKa aJeKBaTHOCTH CO3JAHHON MOJIENH;

— TMPUMEHEHHE OTJIAXXECHHON MOJICH K UCCIEAYEMBIM JaHHBIM.

Takue Momenu mpeacKas3bIBAIOT BBIOOP MEXKIY ABYMS WM OOJee JUCKPETHBIMU albTePHATHU-
BaMH, B OTJIMYUE OT CTAHIAPTHBIX YKOHOMETPHUYECKHX MOJIENIEH, ONEePHPYIONINX B OCHOBHOM He-
MIPEPHIBHBIMU NIEPEMEHHBIMH.
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[Ipu cocTaBieHUN COLMANTBHOTO MPOQHIS YETOBEKa MOXKHO OIPaHUYUTHCS MUHHMAJIbHBIMH
napaMeTpamMH Takux Kak (haMuivs, UMsl, 101, IaTa POKACHUS, aipec MPOGUIIs B COIIMATBLHON CETH,
XapaKTePUCTHKH.

PaccmoTpuM apxuTekTypy mpeiaraeMoro pemieHus. B JIomoiHeHHe K NPUIIOKEHUI0, cep-
BEpHas 4acTh CHCTEMBI BKJIFOUAET MOCIIEIYIOIINE COCTaBISIONINE, MOA00HBIC KaK TIAHHPOBIIUK,
MTOMCKOBBIA POOOT, cy>k0y 00pabOTKH aHHBIX, CEpBEp PENALUOHHONW MH(DOPMALIMOHHOI 6a3bl U
CEpBEP XpaHUIINIA JAHHBIX.

['maBHast 11e71b, KOTOpAsi PelIaeTCs IUIAHUPOBIIMKOM, OOHOBJICHHE U MHTETPAIUsl COIl. Mpohu-
JIell MPETEH/ICHTOB B Y€ CYIIECTBYIONIUE B 0a3e NaHHBIX MO MCTECYCHUU TAHHOTO MPOMEXKYTKa
BpeMeHH. [IaHHBI MeXaHW3M NpeIHA3HAuYeH Ui MOJICP)KaHUS aKTyallbHOCTH NAHHBIX, TaK Kak
COII. HpO(bI/IJ'IB OpEeTCHACHTA MOXCET BPCMCHHO U3MCHATHCA B 3aBUCHUMOCTU OT €TI0 aKTHMBHOCTU Ha
caiiTax colceren.

HccaenoBanue nanubix (CO0p 1aHHBIX)

ITocne 3arpysKu HGO6XOI[I/IMBIX JAaHHBIX HAa X MOATOTOBKY U OYUCTKY YXOAWUT MHOI'O BpEMC-
HU. Ha 3TOM 3Tane nmpoucXoauT MHTEIUIEKTYaJbHbI aHAIN3 JIaHHbIX. V3ydyeHune NaHHbIX JOJAKHO
IIOMOYb ITIOHATH UX. I[J'IH ITUX Heﬂeﬁ HCIIOJIB3YCTCA OIMCATClIbHAad CTaTUCTHKA U IPOCTOC MOACIIN-
poBanue. 31€Ch MOKHO MPUMEHSTh Pa3IUYHbIe TEXHUKU BU3yalU3allid, OT MPOCTHIX I'paUKOB U
Jauarpamm J1o rpauKoB U [uarpamm, mpuMep KOTOphIX Moka3aH Ha Pucynke 2.

Einspeisung ins

Trocknung  Eigen- Stiitzgas 5Mwh 1.517 MWh Stomaetz

(Strom + Warme) - strombedarf & Schmierdl & Mwh

1401 MWR'S O

2177 MWh Abnehmer am Netz

Strom 29,3%
Hackguttrocknung

419 MWh

Abnehmer am
Wirme 55,2 % drucklosen Verteiler

247 MWh
525 MWh

fo 184 MWh
_nmmm_

Gasfackel Mechanische und Holzkohle Verteilungsverluste
thermische Verluste

Pucynok 2 - Humennexmyanvuwiti aHanus OaHHbIX

Paccmotpum riaBHble npueMbl Busyanusanuu JaHHbIXx. Ha Pucynke 3 mpencraBieH MeTon
COBMEINIEHUS IUarpamm, a Ha PucyHke 4 moka3zaH METOJl CBSI3bIBAHUS MarpaMm, Py KOTOPOM H3-
MEHEHUS OJTHOM TuarpamMmbl EPEHOCATCS Ha IPYTYIO.
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Pucynox 3 - Memoo coemewenus ouazpamm

Bce st MCTOJBI MPEACTABJICHBI B BUJAC BHU3yallM3allii, HO HUKTO HC 3alpeiiacT HCII0JIbB30-
BaTh ApYruc¢ MCTOAbI HA OTOM JTallc.
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Pucynok 4 - Memoo cessvisanus ouazpamm

MoaeaupoBaHue JAaHHBIX

JlaHHBIN 1Iar nMoApazyMeBaeT BHEIPEHHE O ATOr0 MPHOOpEeTeHHOW MH(pOpMallui O JaHHbIX.
On ynorpebiser crnocoObl CTaTUCTUKH, ONEPALMOHHBIX HCCIEI0BATEIbCKUX padoT, MAIIMHHOTO
oOyueHus u Jip.

[Tporiecc MosIenMPOBaHUS COCTOUT U3 3-X IIaroB: BHIOOP MOJIENH, UCCIEAOBAHHE MOJEIH U
ITOJTyYEHUE UTOTOB.

IToaroroBka JaHHLIX

Ha sTom sTame paboTta ¢ naHHBIMH HE 3aBepIIaeTCs, eie HeoOX0IMMO TPOBECTH MPOBEPKY U
YIIOCTOBEPUTHCS, YTO OHU He3alsTHaHHBIC. JIaHHBIN mar 0OBIYHO 3aHMMAET OTPOMHYIO YacTh €Xe-
JTHEBHOM paboThl paboTHUKA. JIroOast momylieHHass BaMHU OIIMOKA MOKET BOCTPEOOBATH JTOTIOTHU-
TEITLHON PabOTHI.
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CHGL[I/IaJII/ICT AHAIIM3UPYCT JaHHBIC B IPOUCCCC UX MMOATOTOBKH K BBO3Y U aHAJIM3Y.

HOL[FOTOBKa BKJIFOYACT IIPOBCPKY TUIIOB JAHHBIX Ha CXOAHMMOCTH U BBIABJICHUEC OTCYTCTBYIO-
mux 1 HOKOpO6HeHHHX JaHHBIX. Y4YUTBIBAIOTCS TJIABHEIC 06Hapy)KeHHbI€ B JAaHHBIX OH_II/I6KI/I, KO-
TOPBIC HY>KHO IOIIPaBUTL. Hpemz[e BCEro 3TO OIIMOKHU BBOJa MU HU3JIMIIHEC YUCIIO HpO6€J’IOB, HECO-
OTBCTCTBUC 3HAKOB, HCKOPPCKTHLIC 3HAUCHUA, OTINYUA OT 06H_[I/IX IIpaBuJI, pa3jJIMIHbIC CAVMHUIIbL
HU3MEPCHHA U pa3JIMYHBIC YPOBHH arp€rupOBaHUs.

MaTtemMaTH4eckasi IOCTAHOBKA 3a/1a4H

dopmupoBanue NpohuiIsl KIHUEHTA ¢ UCTIOIB30BAHUEM OONBIINX JaHHBIX U UMHUTAIIHOHHOTO
00y4YeHHS BBHITJIITUT CICIYIONMM 00pa3oM: CYIIECTBYET (aKkTOp-BEeKTOp X, OTpakarouuii HHPOp-
MaIfo0, TPEJCTABICHHYIO B MPOQUIE KIMEHTA, KOTOpasi BIUSET HA 3aBHCUMYIO NEPEMEHHYIO Y,
KOTOpasi, B CBOKO OYepe/ib IPUHUMAET BCETO JBa 3HAUCHUS: | - €CIIM 3aKa3uuK Hall mokynaresib u 0
B MPOTHBHOM ciy4ae. Torma BepOsITHOCTh TOTO, 4TO = 1, JOJDKHA OBITh BBIpAXKCHA KaK (PYHKIIHS
¢baktopoB coriacHo ¢opmyne (1):

Probability: ( 1/ ) () (D

Hecmotps Ha To, 4TO Bce NMPOQHIIN KIUEHTOB HE MOTYT ObITh 3alIOJHEHBI OJIMHAKOBO, U3 BhI-
[IECKa3aHHOTO MOYKHO CJIeNIaTh BBIBOJ, YTO Kakas nH(popMarms OyIeT MPUCYTCTBOBATh B Mpouie
KJIMEHTA, IOYTH HaBEPHSIKA.

— Ilon knuenta (1 - My»XCKO#, 2 - )KEHCKHUI).

— Bo3pacr (B roznax).

— Pab6ora (1 - ga, 2 - HET).

— CpenHsisi CTOUMOCTb MOKYNKH (B Mecs1L / TOJ).

— B 0CHOBHOM TO, 4UTO OH MOKYMAeT (KOJIUYECTBO).

— Iloxynarens (0 - Her, 1 - na).

Kak BHIIHO, MOJieNb JTOJDKHA BKJIIOYATh B ¢€0s IOCTaTOYHO OOJbIION 00BEM KaueCTBEHHBIX
JAHHBIX, TOKA3bIBAOIINX HAIWYHE WM OTCYTCTBHE TOW WJIM MHOH OCOOCHHOCTH B pacCcMaTpHBae-
MOM O00BEKTE, U MOXKET MMETh KaK HOMUHAJIbHYIO, TaK M PaHToBYIO [5] .

[Ipennonaras, 4ro 3aBHCHMas MepeMeHHas Y, KOTopas MpeAcTaBiseT co00H BO3MOXKHOCTb
WM HEBO3MOXKHOCTh B35Th Ha paboTy KaHauaata (Wi, B Cllyyae ¢ peKpYTHHIOBBIM areHTCTBOM —
PEKOMEHJIOBATh €ro KIMEHTY), MPUHUMAET TOJIbKO ABa 3HaueHus: {0; 1}(cMm. popmyiy 2).

¥ =1|x)=F(x"p) 2)

BeposiTHOCTH TOTO, YTO OHA TPUMET COOTBETCTBYIOIIEE 3HAUCHHE MOKHO BBIPA3UTh Kak
(GyHKIMN HEKOTOPBIX (akTopoB (3):

Y =0|x)=1-F(x"B) 3)

HaGop xapaktepucTuk f oTpaskaeT BO3/AEHCTBHE U3MEHEHUS KaXA0T0 (hakTopa Ha UTOTOBYIO
BO3MOKHOCTh. 3ajaya 3akKJ04aeTcsl B TOM, YTOObI HAMTH MPUTOJHYIO (PYHKIMIO B MPaBOM 4acTH
ypaBHeHUs. OfHa U3 BO3MOXKHOCTEH — MPUMEHSTh PErYJISIPHYIO JIMHEHHYIO perpeccuio (4), Takxke
MBI MOKEM MTOCTPOUTH PETPECCUOHHYIO MOJIENb (5):

F(x,f)=x"f3 )
y=x'f+¢ 5)

[[Iupokyr M3BECTHOCTh B SKOHOMETPHKE MpUOOpena Tak Ha3biBaeMas MPOOUT-MOIEINb, HC-
nosb3ytomas GyHKIuo (6) CTaHIAPTHOTO HOPMAIBHOTO PaCIIpEACIICHHS:
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Probability (Y = y| x) = fo:ﬁ d(t)dt = D(x" B) (6)

Jy1s1 00pabOTKY TaHHBIX MOKHO CO3/aTh CBOW AJIEMEHT CUCTEMbBI, MOKHO IPUMEHSTH (Pperim-
BOpk Apache Spark.

Apache Spark - 3T0 mporpaMMHBIi MAKET C OTKPHITHIM HAYaJILHBIM KOJOM B II€JISIX BBITIOJTHE-
HUS pacrpeeneHHOW 00paboTKU HECTPYKTYPUPOBAHHBIX U MOJYCTPYKTYPUPOBAHHBIX TAHHBIX.

B xauectBe CYBJl nns pensiunonubix b/l moxxkno npumensts SQL Server, mnpuiioxeHuu c
0a3zaMu JaHHBIX MOXHO npuMeHsTh OPM Entity.

Framework. [Ins XpaHeHUs HECTPYKTYPHPOBAHHBIX JAHHBIX IMPEAJaraeTcsi MPUMEHSTh
Apache Hadoop.

HccaenoBanue ceMaHTHUKHM B paMKax Teopun «Cmbici < Texker»

IIpu pazpabotke Teopuu «3HaueHHe <> TekcT» ObUIO BBEJEHO MOHATHE JIEKCUUECKOH (yHK-
un. Jlekcndeckast GyHKIHS - OTPENIEICHHOE CMBICIIOBOE OTHOIICHUE, K TpuMepy, «PaBeHcTBO 1O
3HA4YECHUIO», «IIPOTUBOIMOJIOXHOCTh 3HaYEHUsD», «obo01atoiee mousrue» u T.4. Ilycts Oyzner He-
CKOJIbKO JICKCHUECKUX €IMHUI] - CJIOBa U cioBocoderanus. [locne sta nexcuueckas GpyHKIuUs cBs-
3BIBACT KAXKIYI0 U3 3TUX €IUHUI] C HAOOPOM JIEKCHUYECKHX €TUHHMII, KOTOPBIE HAXOIATCS C Ha4allb-
HOMW eIMHUIIeH B COOTBETCTBEHHOM CEMAaHTHUYECKOM OTHOLLICHHH.

3Ha4YeHUs JIEKCUYECKUX (PYHKIUH OT pa3IMYHBIX TOBOJAOB MOT'YT OBITH BCEIENO MO0 OTYACTH
CXO’KUMH. 3HAYECHUS pa3IUYHbIX (QYHKLIUH apryMeHTa TakKe MOryT ObITh cxokuMu. Kpome oObIu-
HBIX JIKCHYECKHUX TPEAUKATOB, UX KOMITO3UIIMH - COCTABHBIC MPEANKATHI - MOTYT yIOTPEOISAThCS
JUISL OITUCAHMSI JIEKCUYECKOM CONTOCTaBUMOCTH.

[ToMHMO MPOCTHIX JEKCUYECKUX MPEAUKATOB, JUIsl ONUCAHUS JIEKCUYECKONW COUeTaeMOCTH MO-
I'YT UCIIOJIb30BaThCs U X KOMOMHALIMU — COCTaBHbBIE NPEIUKATHI.

HeoObIKHOBEHHYIO pOJIb B HMCCIEIOBAHWN CEMAaHTHUKU WIPAET BaJEHTHOCThb CIJIOB, APYTUMU
CJIOBAaMH CIIOCOOHOCTH CJIOB BCTYIaTh B CBSI3b C MHBIMH ClIOBaMM. ECTh JBa THMa BaJleHTHOCTEH
CJIOB: CUHTAaKCHYECKHE U ceMaHTHueckue. OHaKo 3TO JeJeHUE BpeMsi OT BpeMEHHU ObIBaeT J0CTa-
TOYHO YCJIOBHBIM. CUTyalluu, KOTOpPBIE ONHUCBHIBAKOTCS CJIOBAMM Ha €CTECTBEHHOM SI3BIKE, UMEIOT,
00BIUHO, OT 1-r0 10 4 ceMaHTUYECKUX KOMIIOHEHT, MO0 CEMaHTUYECKUX aKTaHTOB. [Ipu BceM aTOM
KaX/10€ CJIOBO COEIMHEHO C IIYOOKMMH CHHTaKCHYECKUMH aKTaHTaMM - 3aBUCHMBIMH CIOBaMH,
KOTOpBIE COOTBETCTBYIOT MpEAMETY U JOoNoiaHeHUsIM. CeMaHTHuUecKas BaJIEHTHOCTh OMNpEeIsaeTcs
JIEKCUYECKUM U3YyYEHUEM CUTYALlUH, TaHHOM ONPEIENIEHHBIM CI0BOM. CHHTAaKCHYECKHE BaJICHTHO-
CTH OIPEJIEISIFOTCS YUCIOM CHHTAaKCUYECKUX aKTaHTOB, KOTOPbIE ObUIN Mpe/ICTaBIeHbl KOHKPETHO B
TEKCTE U IaHHBIX KOHTEKCTOM.

C opmanbHOI TOUKU 3pEeHUsI MBI UMEEM KOHCTPYKIUIO, OMMMCAHHYIO HUXke (cM. popmyny 7).
YroObl HE CBA3BIBATH C KAXK/BIM IJ1arojoM (M APYTUMH CIIOBaAaMM) OTAEIbHBIN MpeIuKaT, paccMaT-
pHUBaeTcs MpeauKaT, pa3MepHOCTh KOTOporo Ooiblie Ha 1:

Pval(yj X1, X2, ..., x,,) (7)

mpu BceM HTOM y OymeT camo cloBo, a x/, x2, .., Xn —€ro BaJIeHTHOCTH. Pa3znnyarh
CUHTAKCUYECKHE U CEMAaHTHYECKHE aKTaHThI (CM. popmMyy 9) MOXKHO MpU MOMOIIU MYIbTHHH/IEK-
COB, KOTOpBIE YKa3bIBAIOT, KaKMe€ KOHKPETHO aKTaHTHI 3a/laHbl B TekcTe (cMm. popmyny 8), (cm.
dbopmyny 10). 3anuce

})IT?:(y5‘x‘l’x2""’xn)‘ (8)

qbopMyna 3HA4YUT, 4YTO 3aJJaHbl aKTaHTbI
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ils iz: ] ik- (9)
A HMCHHO, €CJIN 3aJaHbl BCC aKTAHThI, BEIXOJUT

Pt:af ‘ . . . .
Bydy ...y (y’ xll ’xlz ? 2 x’k ) (10)

Hekotopsie BapuaHThl (MYJIBTHMHACKCHBIX HaOopoB) (cM. ®opmyny 11) moryr ObITh
HEMPEeMJIEMBIMH B sI3bIKe. ECITM OrpOMHOE KOJIMYECTBO i/, i2, ..., ik mpueMiIeMo, UMIUTHKAIUS TMEeT
MECTO

YyVx, X (B (9, X Xyy oy X,) —>

P (y, X, X,y ey X))
e O Xi %, ) (11)

B mannOM cirygae HaOOp CIIOB B TOJIKOBO-KOMOMHATOPHOM CJIOBape MOKHO M3y4aTh Kak IMO/I-
MOJIeTIb HAaYaJIbHOM MOJIENH, SIBJISIIOIIeHcsS s3bIKOM. Jlekcuueckue MpenuKarhl, KOTOphle ceidac
orpesiesieHbl Ha OoJiee y3KoM Habope, OyAyT IeiiCTBOBAaTh AaHATOTUYHBIM 00pa30oM.

CemaHTHYeCKHe POJIM U CEMAHTHYECKHE OTPaHNYEeHUS

CeMaHTHYECKHE CETH pa3peliaroT MPEeACTaBUTh CEMAHTHKY HEKOTOPOIO CJIOBA B COIVIACOBA-
HUHU C €r0 BHYTPEHHEHN CTpyKTypoi. Eciin BMecTe ¢ 3TOM CTPYKTYpOM YUUTBHIBAIOTCS IPAMMATHYECKUE
WHIWBUYAIILHOCTH, TO 3HAYCHHE YTBEPKICHHUS MOXET ObITh MPEACTABICHO B ONPEACICHUSX Ce-
MaHTUYECKHUX POJIeH U CBA3aHHBIX CEMAaHTUYECKUX OTPaHUYECHUH.

Kpome TepmuHa «ceMaHTHYECKHE POJU» B JUTEpaType YMOTPEONSIOTCS TaKXKe MOHSATHS,
HampaBJICHHBIEC HA OIMPEICIEHHYIO TEMATUKY POJIU, TeTa-poiH, rirydodaiimume keicel. Jx. I'pybep u
K. ®unnmop uucasTcs OCHOBATENSIMM ATOTO HAINPABICHUS CEMAaHTUYECKUX HCCIEN0BATEIbCKUX
pabot. Ha camom pene, 3T MOHATHS TECHOBATO COCAMHEHBI C CEMAHTUYECKUMHU U TITYOMHHBIMU
CUHTaKCHMYeCKUMU (hakTopaMu, mcciaenaoBaresib KoTopeix M.A. Menbuyk. Bor HekoTtopwie u3 ce-
MaHTHYECKHX POJIeH, 00CYKTaeMBIX B CTAThSIX.

[1o yncity 1OBOJIOB M UX CEMAaHTUYECKUM CBOMCTBAM IOYTH BCE INIArOJIbHBIE JIEKCEMbI MOYXKHO
MOJICJIUTh HA KJIACCHI: TJIAroyibl (PM3WYECKOro NecTBUs (PYOWTbh, BHJEIH), TJIArOJIbl BOCTIIPUSATHS
(TAseTh, CIyIIaTh), TJAroyibl O MaHepe peur (opaTh, IIeNnTaTh) U T.1. B kaxmom kiacce ects 6osee
4yeTKkoe JeneHne. B uncie riaaroioB (pU3NYECKOro COTPYIHUYECTBA TJIATOJBI TJIArOJIHOW (OPMBI
(areHT, MHCTPYMEHT, 0OBEKT) UMEIOT TAKYIO K€ CEeMAaHTUUYECKYIO CTPYKTYpPY MpeauKaTa-apryMeHTa:
pa3nambIBaTh - pa3iaMbIBaTh, Pa3iaMbIBaTh - ACIUTh U T.A. Has cTpyKTypa npeaukaTa-apryMeHTa
CBOMCTBEHHA JJIA TJIaroJIOB IJ1arojibHON OpMBI (areHT, MHCTPYMEHT, 11eJb) U T..

IIpoduan moBegeHNsi KJINEHTOB

[ToBenenue nmoxkynarenen - 3TO MPOLECC, CPEACTBOM KOTOPOrO JIFOAU PELIAIOT, CIAEAYET JIH,
4TO, KOT/a, TJ€, KaK U y KOT0 MOJIy4aTh TOBaphl U yciuyru. OnHako MoysH u1 MuHOp onpeneistor
MOBCACHHUEC KIIMCHTOB MMapaIn4YHOMY.

[ToBeneHueckoe MpoUINPOBAaHUE OCHOBAHO HA OTHOIICHHWM MOKYyMHaTeled K MPOAYKTY, €ro
HCITIOJIb30BAHWU UJIUM PCAKIINH HA HETO.

Pexnmamonarenu cuuTaroT, 4TO MOBEACHYECKUE NIEPEMEHHBIE, KOTOPBIE SBIISETCA HAWIYYLIN-
MU OTIIPABHBIMH TOYKAMH IJId IMOCTPOCHUA MMOBEACHUYCCKOI'O HpO(l)I/IJ'II/IpOBaHPIﬂ, BKJIFOYAIOT:
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1. Cny4an: kueHTH HOPMHUPYIOTCSI IO BPEMEHH, KOT/Ia OHU IMOJIY4al0T MBICTH O TIpUOoOpeTe-
HUH, COBEPIICHUU TMOKYIKH JTMOO HCIIOIB30BAHUU OOPETEHHOTO MpoayKTa. KoMmanus MOXeT u3-
OpaTh OJIMH U3 BUIOB MAPKETUHTOBOM CTPATETHH MEPE/I MIPa3THIUKAMHU.

2. JIocTOMHCTBA: TO MPOIECC, Pa3ACIAIONINN KIMEHTOB Ha 0a3e pa3HbBIX MPEUMYIIECTB, KO-
TOPBIE OHU MOTYT HalTH B IPOJIYKTE.

3. Craryc nonb3oBaress: NpoGuIMpOBaHUE B COTIACOBAaHUU C HEIMOJIb30BATEISIMU, KOTOPHIE
OBUIH MOJIB30BATEIISIMHA, BO3MOKHBIMHU II0JIb30BAaTEIIMHA, HOBEHLKMUMH M HEM3MEHHBIMHU II0JIB30Ba-
TEJISIMU MPOTYKTA, KOMITAHUSI MOYKET HACTPOUTh ¥ MHIAMBUYATU3UPOBATh COOCTBEHHBIN MapKETUHT
JUISL KQKJAO0W TPyMIIbI.

4. CKOpOCTb MCIONB30BaHUS: MPOGUIL KOIPPUIIMEHTA UCIIOIB30BAHUS PA3ACISICT KIMEHTOB
3aBHCHMO OT TOTO, CKOJIBKO OHU MOTPEOIIsIOT mMpoaykT. OHU pa3OUTHI Ha TPYIIB HETIOJIh30BaTe-
JIeH, TI0JIb30BaTEIIeH JIETKUX, CPEIHUX U TIKEIbIX TPOIYKTOB.

5. DTam roTOBHOCTH KJIMEHTA: ATall TOTOBHOCTH KJIHWEHTA OTHOCHTCS K OCBEIOMIIEHHOCTH
KJIMEHTA U UHTEpeca K MPOJYKTY.

6. Ctaryc JIOSUTBHOCTH: KIIMCHT Tak)Ke OBITh MOKET MPO(UIMPOBAH B COTIIACOBAHUU C €T0 JIO-
SUTBHOCTBIO. TBEpJIbIC JIOSTTUCTHI - 3TO KIUEHTHI, KOTOPhIE HE OJMH pa3 MPUOOPETAIOT OJUH U TOT
e MPOAYKT; pa3OUTHIC JIOSUIBI - 3TO KJIMEHTHI, KOTOPbIE MPUBSI3aHbI K JIBYM JINOO TpeM OpeHaM u
MOJIYYaloT UX CIy4ailHBIM 00pa3oM; CABHUIOBBIC JIOSUIBI - 3TO KIUEHTHI, Mepekitoyaemcs ¢ 1-ro
OpeH1a Ha UHOH, MPUEPIKUBASCh ATOTO OpeHIa HEKOE BPeMs, TIOKa HEe TIEPEKII0YaTCs Ha HHOM.

7. OTHOIIEHHE: KIIMEHTOB MOXHO MOJIEIUTh 3aBUCUMO OT TOT'O, OTHOCSITCS JIU OHU K MPOTYK-
Ty C PHTY3Ma3MOM, MOJIOKUTENbHO, HHIU(D(HEPEHTHO, HETaTUBHO JMO0 BOUHCTBEHHO. I3yuas oT-
HOIIICHUE TTOKYIaTeIeH K OpeHIy TMO0 MPOIYKTY, KOMITAHUS MOJIy9aeT UPOKUN TUana30H MO3Ha-
HUM O PBIHKE U COOCTBEHHBIX KIIMCHTAX.

BoiBoabI

W3 Bcero BbIlIECKa3aHHOTO MOYHO CJI€JIaTh €I11€ OJMH OYE€Hb BaXKHBIN BbIBOJ. Bhipaxas cBoro
MBICJIb, YEJIOBEK OPUEHTHPYETCsl Ha He0OXoluMble eMy Belllu. B nanHo# paboTe ObLTH paccMoTpe-
HBbI IJIaBHbIE CIIOCOOBI U OCHOBBI CETMEHTHOI'O aHallM3a MapKeTUHra Juist GopMHpoBaHUS MPOoPuIIs
npomib KiMeHTa. B 1eHCTBUTENBHOCTH €CTh 3HAUUTENIBHO OOJIbIIE CIIOCOOOB OIMpPENEeNIeHHs PhI-
HOYHOI'O pasjena. B KOHEUHOM pesynbTare, CErMEHTalUs - He camollelb. Benymeil ee 3agadeit
CUMTAETCs OTBET Ha BOIIPOC - UMEIOT JIM OBITh yJI€JI€Hbl YCTOHUYMBBIE TPYIIIBI MOKYyMAaTeNel mpeao-
CTaBJICHHOTO NpoJyKTa. B ciydae, ecnu 3T rpynmnsl HE OTJIMYAOTCs, TO padoTa KOMIIAaHUU UMEET
BO3MOKHOCTh OBITh HalpaBlieHa Ha BCEX KJIMEHTOB MPEAOCTABICHHON MPOAYKIMH (TaK UMEHyeMas
CTparterus rio0aibHOTO MAPKETHUHTA).

B 3axiitoueHnH MOKHO € YBEPEHHOCTBIO CKa3aTh, YTO pa3paboTKa CUCTEMbI MPO(GUIMPOBAHUS
KJIMEHTOB Ha ocHoBe Bigdata mocpencTBOM ceMaHTHUECKOIrO aHalIM3a MMEET MPaBO Ha CYIIECTBO-
BaHUe U OyzeT BocTpeOOBaHa HA PHIHKE MPOTPAMMHOI0 0OECTIEUESHHSI.
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Hoaipos H.K.!, llyiice6exosa K.C.'
CeMaHTHKAJIBIK TAJAayAbl KOJAaHy apKbLibl Bigdata Herizinge
KJIMEHT NPOoQUIIiH KYPY KYleciH KaJabINTaACTBIPY

Angatna. busHec-mpouectep KIUEHTTepre KoOipek OarbITTalFaH CalbIH, TYTHIHYIIBUIAPMEH
MapKEeTHHITIK jKOHE 0acKapyUIbUIBIK KaThIHACTap ©Te MaHbI3/Abl, Oyl skahaHIaHy MEH HapbIKTarbl
ocill KeJe XKaTKaH OOCEKeNeCTIKTI eCKepe OTBIPHIN, epeKile Hazap ayaapyra Typapiblk. Ocbl
ke3enne "Kmuentrep neren xim?" xone "Omapasl Kanail aHbIKTayFa 0omansi?». Kaszipri yakeiTTa
"OneyeTTi KIMEHTTEp Typasibl KaHJIail akmapaT skuHay Kepek?" »oHe " DByTiHri KyHI KbI3MeET
KOpCeTy JIeHTeiepi KaHaai?» JereH Macenenep TYbIHAaIbl.

O3IpJeyIiHIH MaKCaThl—KJIMEHTTIH TaJfaMblHAa Kapam, OHBIH He KaJaWThIHBIH OiTy.
Keitinipek TaObuFaH MOJTIMETTED MEH aKIapaTTap TaJJaHFaH Ke3/1¢ aJIbiIHFaH OUTIMHIH O0ara KeTrec
KYH/ABUIBIFBI  Oaiikananael, OapiblK MakcaTTap MeEH Macenelepal TyciHy Oomamak >xo0a
KETICTIKTEPIHIH aXbIpamac Oeiriri OoJyibim TaObLIaaAbl. ATalFaH Makajiaaa JASpeKTepl ajablH aja
OHJCY 9ici, MaiijanaHy TYKbIPBIMAAMAChl, JEPEKTEPIiH YJIKEH KeJIEMiH Tajjay odicTepi >KoHE
TYTBIHYITBI TPOHUIIIH KATBINTACTBIPY YIIH OJapAaFhl Malaaibl aKapaTThl a1y YChIHBUIFaH.
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Tyiinai ce3mep: YJkeH nepekrep, OarmapiiaMaiblK IKacakTama, aKMapaTThIK IKyiHe,
KYPBUIBIMJIANIFaH JKOHE KYpPbUIbIMIaIMaraH AepeKTep, aJaMHbIH QJIe€YMETTIK Ipodui.

Nadirov N.K.', Duisenbekova K. S."
Development of a client profile formation system based on Big data using semantic analysis

Abstract. As business processes become more and more customer-centric, marketing and
management relationships with customers are becoming extremely important, which deserves spe-
cial attention given the globalization and growing competition in the market. At this
stage, many questions arise. Who are the clients? And how to identify them? Currently what infor-
mation needs to be collected about potential customers? What are the service levels now?
The developer's goal is to read the client’s mind and understand what he wants. This knowledge
will become invaluable later when the data and information found are analyzed. Understanding of
all goals and problems is an integral part of the success of a future project. This paper presents a
data preprocessing method for data mining based on the concept of using techniques to analyze
huge amounts of data and extract the useful information it contains to form a customer profile.

Key words: Big data, software, information system, structured and unstructured data, social
profile of a person.
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BepabikynoBa I'.M.
MesxyHapoAHbI YHUBEPCUTET HH()OPMAIIMOHHBIX TeXHONIOTHH, AnMatel, Kazaxcran

YTO TAKOE HAYYUHAS CTATHSA U KAK HE HAJTO EE TIMCATH

AHHOTaHHﬂ. Cratbs IMOCBAIIICHA aHaJIn3y IMOBBIIICHUSA KauC€CTBa HAYYHBLIX pa60T, HalmMCaHHBbIX JIA
MEXyHapOIHBIX KOH(pEpeHIHH, )KypHaoB U u3naTenscTB. Ha ocHOBe 000011eHMs TpoOIieM 10 HalMCaHUIo
Hay4YHBIX PYKONMHCEH B CTpaHe, OTPAKEHHBIX B MMyOJMKaIusaX, OOOOIIeHb TpeOOBaHWS K HAyYHBIM
pykonucsM. B pesynbrare NarOTCs KOHKPETHBIE PEKOMEHJALMU I10 IMOBBILICHHIO HAyYHOCTH CTaTbU U
COOTBETCTBHS METOJOJIOTHMH HAyYHOTO HCCIEAOBAaHHMA M MEXIYHAPOAHBIM TpeOOBaHUSM Ha YCIOBHBIX
pUMepax pealbHbIX aBTOPCKUX KEHCOB.

KiroueBble c10Ba: METOMOIOTHS HAYYHOTO MCCIIEAOBAaHMUS, HAy9HAsI CTAaThs, HAYYHOCTh, TPEOOBAHMUS
K HaIllMCaHWIO HAYYHBIX PYKOIHUCEH, METOI N3ydeHHs pealbHBIX KEHCOB

BBenenue
Heo6xoauMoCTh HanmucaHusl CTaTbU ONPEIEIISICTCS MOBBIIIICHUEM TPeOOBaHUA K HAYYHBIM U
MeJarOrnYeCKUM paOOTHUKAM BBICIICH IIKOJIBI B BBICOKOKAYECTBEHHBIX HCCIIEOBAHUAX, OTBEUAIO-
UX TpeOOBaHUSAM MEKTyHAPOIHOTO HAYYHOTO COOOIIECTRA.

Jns ompeneneHuss 00bEKTa U MpeaIMeTa UCCISIOBaHUS U3 OOJIBIIIOTO MAacCHBa PEICH3UPO-

BaHHBIX CcTaTeil OBUT OTOOpPaH MaTepuall Mo 0000 3HAYUMBIM KPUTEPHUSIM, KaK HAYYHOCTh, COOTBET-
CTBHE COJICp)KaHHS HA3BaHUIO M BHOCHMBII BKJIAJI B U3y4aeMyI0 IIPoOIeMy.

Ilenpro CTaThH SIBIISETCS TPEJCTABJICHUE OIBITA PEIECH3UPOBAHHUS W PEIAKTUPOBAHHS HAYYHBIX
pa6ot mig IGI Global, USA, Academic Conferences and Publishing International, UK,

the International E@nomics Development and Research Center, Hong Kong u mexnyHaponHbIx
»kvpHaoB “The International Journal of Innovation. Management and Technology”. Hong Kong u

“The International Journal of Urban Design for Ubiquitous Computing (IJUDUC)”,

Australia.

B craTthe paccMaTpuBaeTCsi BOIIPOC O CIocobax oOecreyeHns: KadyecTBa My OuKauii B MexX-
JTYHApOJHBIX PELIEH3UPYEMBIX XKypHajax U yJIydlleHHs KadyecTBa ImyOnukauuii B )xypHanax Kazax-
crana. Onmpasich Ha METOJIOJIOTHIO HAYYHOTO HCCIICIOBAHMS, UCTIOIB3YsS METOJl M3yUEHUS peab-
HBIX KEHCOB, NMPOBE/SI BCECTOPOHHUI aHAINU3 HAy4HbIX pabOT M CHHTE3a pe3yJIbTaToB, IAIOTCS pas-
BEPHYTHIE PEKOMEHIAINH TI0 JIMarHOCTHKE HECOOTBETCTBUI KPUTEPHUSIM HAITUCAHUS CTaTeH U KOH-

KpPETHBIM MepaM IO UX KOPPEKTUPOBKE.

MacmTad 1 NpUYuHbI PO0OJIEeMbI

JlutepaTypHblli 0030p OTEUYECTBEHHBIX CTaTel MO TeMe HCCIEeIOBAaHUS TO3BOJIMI OOOUIUTH
CYILECTBYIOIIIEE MOJIOKEHHE M0 HAMMCAHUIO Hay4YHBIX pyKomucei B cTtpaHe. OcHOBHas mpolOiema
3aKJII0YaeTcs, IO MHEHHUIO 3KCIEPTOB, B OTCYTCTBMM B KazaxcTaHe aJleKBaTHBIX CHCTEM YIpaBJe-
HUSl UHTEIJIEKTYalbHBIM MOTEHIIMAIOM, €r0 Pa3BUTHEM, HCIOIb30BaHUEM U peanusanuei. [Toaro-
My CTaBUTCS 3ajJlaya Mepexoja K HOBOMY — HH(POPMAIIMOHHO-UHTEJUIEKTYaIbHOMY TPOU3BOJCTBY U
KalnuTajau3aluu pe3ysbTaTOB HAyYHbIX pabOT YUEHBIX JUIsl CIOCOOCTBOBAHUSA (POPMUPOBAHUIO KO-
HOMHKH 3HAHUH 1 00ecrieyeHs] KOHKYPEHTOCIIOCOOHOCTH CTPaHbI B II00AIbHOM OKpYskeHuu [11].

Ha3piBaroTcst math mpoOsieM Ka3axCTaHCKOW HAayKH: MpoOJieMa OMOJIOXKEHUS Ka3aXCTaHCKOU

HayKH; HEONPAaBIaHHO BHICOKAs Harpy3ka Ha YYCHBIX; OSCCMBICIICHHAs TOTOHS 33 3apyOeKHBIMU
nyOIMKausMU; OTCYTCTBHE KAayeCTBEHHOTO MEHEI)KMEHTa B Ka3aXCTaHCKOM Hayke; mpoOIeMbl
KOMMepLHaIu3alui HayKu. [2]

OTtMmeuaeTcst TakKe, YTO MHOTHE HCCIIEIOBATeNId U3MEPSIOT U OLIEHUBAIOT CBOIO HAYYHYIO MPO-
JYKTUBHOCTH B KOJIMUYECTBEHHBIX MOKA3ATENSAX, HAIIPUMED, BAKHBIM CUHTAETCS, CKOJIBKO CTaTel y
HUX OMyOJIMKOBAHO B HAYYHBIX )KypHajaX. YUeHble MMyOJIUKYIOT CBOM CTaThU B HAYYHBIX )KypHajax,
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IJIaBHBIM 00pa3oM, B LEJSAX 3alIUTHl YYEHBIX CTENEHEH Marucrpa Wid JOKTopa (uiIocopuu 1o
OTIPEJICIICHHON CIICIUAILHOCTH. B OCHOBHOM IyOJIMKAIlMK B HAYYHBIX U3JAHUSIX HEOOXOIUMBI JUIs
poheCCHOHATTLHOT0-KapbePHOTO POCTa, HO OYEHb HEMHOTHE YU€HbIE CUMTAIOT MyOIUKauio (op-
MOH MHTEJUICKTYaJIbHOTO 0OMEHA HIIM CITOCOO0M HaKOILIeHUs 3HaHUA (3).

OnpeneneHHble aBTOPHI BUIAT OJHUM U3 3()()EKTUBHBIX YCIOBHUN IOBBIIICHUS KauecTBa
OTEYECTBCHHBIX IMMyOJIHMKauii B OoJjiee JKECTKOM PEICH3MPOBAHWHU, B TOM YHCIE U «aHOHUMHOM
cienom» peuensupoBanuu (blind peer review). Cunraercs, yTO HaydyHbIEC KypHAJIBI CTaHYT IICH-
TPOM, aKKYMYJTHPYIOLIHM 3aCITy’KUBAIOIIHE JIOBEPHS, TPOBEPEHHBIE OMBITOM PE3YJIbTAThl HCCIIEO0-
BaHUIl. ABTOpaM PEKOMEHAYETCS TMOBBICUThH JIMYHYIO M KOJJICKTHBHYIO OTBETCTBEHHOCTb, C TEM,
9TOOBI OTEYECTBEHHBIC KYPHAJIbI, COOPHUKM HAYYHBIX CTAaTe M MOHOTpaduu COOTBETCTBOBAIU
TpeboBaHusM aiis Bxoja B 6a3y manHbix Web of Science, Scopus u PUHI] (3).

JIMYHBIA OMBIT PEIAKTUPOBAHUS JJISI MEKIAYHAPOIHBIX M3/IaTEIbCTB HAYYHBIX CTaTEH B Te-
YEHUU JICCATH JIET MO3BOJIWII CAEAaTh BBIBOJ O CHCTEMATHYECKOM HAPYHIICHUH NPaBUJI HAHCAHHS
pe3yabTaTOB HAYYHOTO UCCIIEAOBaHMS, HanOoee PyHIaMEHTAIbHBIMU U HEJIOIYCTUMBIMH B HAIlH-
CaHWU KaYEeCTBEHHBIX CTATEH SIBIIIOTCS TPH ITYHKTA:

1. HecooTBeTcTBHE COlepikaHusl HAYYHOW PAOOTHI IPUHITUITY HAYYHOCTH.
2.HecooTBeTcTBHE METOI0JIOTUN HAYYHOTO UCCIIETOBAHMSL.
3.HecooTBeTcTBUE MEXTYHAPOIHBIM TPEOOBAHMSIM HAIICAHUSI HAYYHBIX Pa0OT.

Yo Takoe HAYYHAS CTATHA?

Cyl1ecTBYIOT pa3IMyHbIe ONpPEIEICHUs HaydHOU cTaTbu. HayuHas cTaThst — 3TO 3aKOHYEHHOE
Y JIOTHYECKU IEJIbHOE MPOM3BEICHUE, OCBEIIANIISE KAKYIO-THOO0 TeMy, BXOSIIYI0 B KPYT IPO-
Os1eM, CBsSI3aHHBIX ¢ TeMol uccienoBanus [1]. B coorBercTBuu ¢ [Ipukazom Munuctpa oOpa3oBa-
Hud ¥ Hayku PecnyOnuku Kaszaxcran ot 12 saBaps 2016 rona Ne 20 «O0 yTBepkaeHUH TpeOoBa-
HUN K Hay4HBIM W3JIaHUSM JIJISl BKIFOYCHHS UX B TIEpEeUYCHb M3JIaHUM, PEKOMEHIYeMbIX Ui MyOu-
KaIlluH Pe3yJIbTaTOB HAYYHOH JIEATEIHPHOCTH» JIAHO ONPE/ICIICHIE HAYTHOW CTAThH.

HayuHnas ctates - n3nokeHue cOOCTBEHHBIX BBIBOJOB M MTPOMEKYTOUHBIX MM OKOHYATEIb-

HBIX Pe3yJbTaTOB HAYYHOTO MCCIICIOBAHUS, IKCIIEPUMECHTATLHON WM aHATUTHICCKOU JesTeIIbHO-
CTH, COJeprKalllee aBTOPCKUE Pa3pabOTKH, BHIBOJBI, PEKOMEHIAIINU, paHee He OmyOIMKOBaHHbIC U
o0J1ataro1ye HOBU3HOM;, HITH TTOCBSIIIEHHOE PACCMOTPEHUIO PaHee ONMyOJIMKOBAHHBIX HAYYHBIX CTa-
Tel, CBSI3aHHBIX 00IIel TeMoil (cuctemarnueckuii 003op) [4].

PaznuuaroT nepBuuHbIe U 0030pHBIE HAYYHBIE CTAThU [1].

HepBH‘IHBIe HAaY4YHBIC CTaTbU 3aKOHYEHHOE aBTOPCKOEC MPOU3BEIACHUE, ONIMCHIBAIOIICE
PE3YIbTAaThl OPUTMHAIIBHOTO HAYYHOI'O UCCIICIOBAHUA

O030pHbIE HAy4YHBIE CTATHH
3aKOHUEHHOE aBTOPCKOE MPOU3BEACHUE, MOCBSIIEHHOE

PacCMOTPEHHIO paHee OMyOIMKOBAHHBIX HAYYHBIX CTATEH,
CBSI3aHHBIX 00ILEH TEMOit

Pucynox 1- Knaccuguxayus nayunvix cmameti

CymectBeHHass nH(oOpMaIus 0 MPOBEACHHOM HCCIIEIOBAaHUH B (DOpMe, MO3BOJISIONICH IpY-
TUM YJICHAM HAY4YHOI'O COO6IJ_I€CTB21 OLICHUTDH UCCJIICIOBAHUC, BOCIIPONU3BCCTH SKCIICPUMCHTBI U OIIC-
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HUTBb paCCyXKACHUA U CACIIAHHBIC U3 HUX BBIBOABI MOYXHO IHOJYUYHUTH U3 ICPBUYHLIX HAYYHBIX CTa-

TEH.

O0600m1eHus, aHaan3, OICHKH U CHHTE3 paHee OMyOJMKOBAaHHON MH(OpMAIMK B IEPBUYHBIX

HAyYHBIX MyOIHUKAIMSAX BCTPEUAIOTCs B 0030PHBIX HAYUHBIX CTaThsX [2].

ABTOpCKHE Hay4HBIE CTaTbU

CucreMaTu3UpOBaHHBIC HAYYHBIE
CTaTbu

W3znoxeHue COOCTBEHHBIX BEIBOJIOB M MTPOMEXKYTOYHBIX
WA OKOHYATEIbHBIX PE3YNbTaTOB HAYYHOT'O UCCIIE0BA-
HUS1, DKCTIEPUMEHTAIBHOMN UM aHATUTUYECKON JIeTeNb-
HOCTH, COJIeprKallee aBTOPCKHE pa3pabOTKH, BBIBOJIBL,
PEKOMEHIAINY, paHee He OIMYOJIMKOBAaHHBIC M 001a1ar0-
IK1e HOBU3HOM

ITocBsmeHHBIC PACCMOTPEHHIO PaHEe OMYOIMKOBAHHBIX
HAYYHBIX CTaTeH, CBA3aHHBIX OOIICH TeMOM

Pucynox 1- Knaccuguxayus nayunvix cmameti ¢ PK

CocrapieH Ha OCHOBE HCTOYHHKA [5].

B nmrepatype oTmeuaeTcs, 4TO B MEXKIYHAapOJAHOM HAy4HOM COOOLIECTBE B HACTOSILEE
BpEMS CIIOKMIIOCH YETKOE IIPEJCTaBICHHE O TOM, YTO TaKOe€ Hay4dHas cTaThs. HaydHoil crarbeit
OTpesieNsieTCs] MUCbMEHHBIA U ONMyOIMKOBAaHHBIN B PELIEH3UPYEMOM HayYHOM JKYypHaje OTYET, OHU-
CBIBAIOLIUN PE3YNbTAThl OPUTMHAIBHOIO JKCIEPUMEHTAIBHOIO MCCIEN0BAaHUSA, U YIOBIETBOPSIO-

LU ONpe/IelIeHHbIM KPUTEpHsIM [6].

Tpe60BaHI/IH JJI1 HalluCaHUs KauyeCTBEHHOM Haquoﬁ CTaTbU IIPUBCIACHLI B Ta6n1/1ue, CO-

CTaBJICHHOM Ha OCHOBE OPUTMHAJILHOTO UCTOYHHKA [7].

Ta6auna 1. TpeboBanus 1Jis1 HaNMCAHUS KayecTBeHHOH HayyHo# ctatbu B CIITA

TpeboBanust

KauecTBo HAY4YHOT'O U3JIOKECHUSA

ABTOp JTOJDKCH CJIEN0BATh IpaBUIaM AHTJIMIICKOTO SI3BIKA

HpaBI/IJ'ILHaSI TpaMMaTHKa, ITyHKTyalusd U TUITUYHBIC METOIbI
IIMCbMa

Crarbs JOJDKHA YUATAThCA KakK q)OpMaJ'ILHaSI aKaJgeMHu4ecCKast
CTaTbsl

BeiGop cnoBa He HODKEH OTPaXaTbh pa3TOBOPHBIM MM
HENPHUHYKACHHBII JUajor, Ype3MEPHO 3aBHCETh OT UCIIOJIb-
30BaHUs] MapKUPOBAHHBIX CITHCKOB MM CHUJIBHO IOJIAraThCst
Ha UCIIONb30BaHHE MPSIMBIX KaBbIUEK

OdunmnanpHas akageMudecKkas CTaTbsi DOJDKHA (OPMYIHPO-
BaTh UJICU B TOYHOM, JIOTHYHOM U MPOECCHOHAIBLHOM CTHIIC

ABTOpPBI JOIDKHBI OOecreunBaTh TOYHOCTh LUTAT, IUTAT,
JIarpaMm, TabJInI] U KapT

Bce muTaTtel B TEKCTE TOJDKHEI OBITH NPOOUTUPOBAHBI B
CITUCKE JINTECPATYPBI, a BCEC UCTOYHUKHU B CIIUCKE JINTCPATYPhI
JIOJI’KHBI OBITh TMPOLUTUPOBAHLI B CTAThHE

Wcrouynuku, nocrynuble B MHTEepHeTe, MODKHBI BKIIOYAThH
DOI nan URL

Cratbsl IOJDKHA COCTOSATH M3 YHUKAJIBHOTO U OPUTHHAIEHOTO
MarepHuana

Cratbpu JOJDKHBI IIPUBJICKATH IH/ITI/IpyeMHﬁ MaTepuall 4epes3
KPUTHYCCKOC MBIIJICHUEC

CpaBHuTenbHbIE TpeOOBaHUS, IPEabIBIsEMble K HAyYHBIM HcceloBaHusM B PecryOmmke

Kazaxcran u Poccutickoit @enepannu, npeacTaBICHbI B Ta0IHIIE 2.

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

98




| NHOOKOMMYHUKAIIMOHHBIE CETU U KUBEPBE3OITACHOCTbD |

Tab6aunna 2. TpedoBanus, npeabsiBjsieMble K Hay4YHbIM Hcciae10BaHusiM B PK u P®

Tpe60BaHI/I${, NPpEABABISIEMBIC K HAYYHBIM HCCICIOBAHUIM

Z[OKTOpCKaS{ JAuccepranus

PK

PO

ConeprkaTb HOBBIE HAyYHO OOOCHOBAaHHbBIE PE3YNIbTAThI, KO-
TOpBIE PEIIAlOT KPYIHYIO HAy4YHYIO MpobiaeMy

PazpabortaTh TeopeTnueckre MOIOKEHHs, COBOKYITHOCTh KOTO-
PBIX MOXKHO KBIM(HUIIMPOBATh KaK HAYYHOE JOCTHIKCHHUE

ConeprxaTh HOBBIE Hay9HO OOOCHOBaHHEBIE Pe3yNIBTATHI, HC-
MOJTE30BaHUE KOTOPBIX OOECIICUMBACT pEIICHHE KPYMHOI
MIPUKJIATHOH IPOOIEeMBI

Pemmts Hay4YHYIO HpO6J’I€My, HUMCIOIYIO BAaXXHOC IOJUTHYEC-
KO€, COIHUAIIbHO-5KOHOMHUYECKOC, KYJIbTYPHOC WIIH X03sTi-
CTBCHHOC 3HAYCHHUEC

CopepkaTb HOBbIE HAyYHO OOOCHOBAHHBIE TEOPETHUECKHE U
(nM) SKCIIEpUMEHTaJIbHBIE PE3YJIbTaThl, COBOKYITHOCTh KO-
TOPBIX SBJIACTCS KPYHNHBIM JOCTH)XCHHEM B Pa3BUTHH KOH-

M310XuTh HOBBIC Hay4YHO 000CHOBaHHBIE TCXHUYCCKHUEC, TCX-
HOJIOTUYECKUE WM UHBIE PEHICHUSA, BHCAPECHUE KOTOPBIX BHO-
CUT 3HAYUTEIIbHBIA BKJIA B PasBUTUE CTPAHBL

KPETHBIX HAYYHBIX HallpaBlIeHU

CocraBiieHO Ha OCHOBE UCTOYHUKOB [8], [9].

Kak cooTrBercTBOBATH TPEOOBAHUSIM HAYYHOCTH?

Jlnist oTBETa Ha ATOT BOIPOC, KOTOPBIH ABIsETCS (DyHIAMEHTAIBHBIM M apXHUBAXHBIM METO-
J0JIOTMYECKUM TOJI0KEHUEM Ul HAllMCaHWs Hay4YHOW paboThl, MpeularaeTcsi aBTOPCKUM OMNBIT
penakTHpoBaHusA B BUIE KeWca. [[aHHBIM KEHC ABISIETCS YCIOBHBIM IIPUMEPOM PELEH3UPOBAHMS
CTaThU B KaYECTBE «a peer-reviewery, MpeJICTaBlIeHHON Ha y4acTHe B MEXAyHapoJIHOW KOH(pepeH-
LUU.

Cracu60, 9TO COTTIACHIINCH CTAaTh PELEH3eHTOM. MBI cTpeMHMCst 00€CTIeUnTh BEICOKHI yPOBEHB JOKIAA0B AT 3TON
KoH(epeHy. MbI TOTOBBI IOMOYb aBTOPaM, KOTOPBIE, BO3MOXKHO, €Ille He JOCTHIIIH COOTBETCTBYIOIINX HABBHIKOB B
HaNMCaHWM HayYHBIX CTaTel 10 HeoOXoauMoro kadecTBa. [103TOMy MBI IPOCHM Bac, TA€ 3TO BO3MOXKHO, 1aTh KOHCTPYK-
THUBHBII COBET O TOM, KaK CIeNaTh CTaThi0 OoJIee IMPHEeMIIEMOH JUTA MPE3EHTAIH Ha KaYeCTBEHHON HaydHOH KOH(epeH-
IUH.

3anonHUTe NPUBEICHHYO HIKE TaOJIMIy M OIIGHHTE CTAaThIO TI0 ONMCAaHHBIM BorpocaM. Kak u mpu mro0oM JBoitHOM ciie-
TIOM PacCMOTPEHHH, BCE BAIIM KOMMEHTapHU OyAyT MepefiaHbl aBTOpaM HAa aHOHHIMHOW OCHOBE.

CchlKa pereH3eHTa CpOK BBITTOJTHEHUS.

HpPOBEPKU
Cexuus MHUHHU-CEKIHS 110 MYJTbTHANCLMINTMHAPHBIM ITOJIX0/IaM 1 Tun cratbu Hayunas
KOH(epeHIMN METOJIOJIOTHSIM

Bceraska 1. [IpumepHoe cofepikaHue NMCbMAa /ISl pelleH3MPOBAHUS CTAThH
[IpencraBbTe, 4TO CyTh MPOOJIEMBI UCCIIEAOBAHUS COCTOSUIa B TOM, YTO IO paccMaTpuBae-
MO I€ATEIBbHOCTU U PACIIPOCTPAHEHMIO €€ PE3YJIbTATOB CTpaHa 3aHMMaJla MOCIIEHEE MECTO CPEIU
CpPaBHMBAaE€MBbIX CTpPaH, HECMOTPS Ha JIOCTAaTOYHOE (PUHAHCHPOBAHHE.
[To pe3ynbTaTam ncciieoBaHus ObLIIO BEISICHEHO CIEYIONIee:
1. Beicokuii ypoBeHb pa3BUTHsI 00bEKTA UCCIIEIOBAHUSI.
2.Camblii HM3KHI TOKa3aTenb 3PQPEKTUBHOCTH C TOYKH 3PEHUS BBIOPAHHOIO KPHUTEPHs IO
CPaBHEHHUIO C JPYTHUMHU rOCy1apCTBaMHU.
3. CrabmiibHO HU3KasA H3PPEKTUBHOCTH OMPEAETICHHBIX Mep.
B pesynbpraTe aHanm3a ObUTH CIENIaHbI CIEAYIOUINE BHIBOIDIL:
1.T'ocynapcTBeHHBIE U JPYTUe PACXOAbl HA UCCIEI0BAaHUS M pa3pabOTKH HE BIUSAIOT HA 00BEKT
HCCIIEIOBaHUS.
2.CoTpyAHHUYECTBO B Pa3BUTHH O0BEKTA U pa3perieHHsI MpoOIeMbl HE ObLIO 3HAUUTEIBHBIM.
[IpencraBnenHas craTbs siBHJIACh ObI 3aBEPIICHHON pyKonuchio. OqHAKO B aHHOTAIMH, 0030-
pe IuTepaTypbl U 3aKIIOYCHUH 0OOCHOBAHHME MCCIICAOBAHMUS OCHOBBIBAIOCH HA TEOPHSX, HE OTpa-
YKEHHBIX B CTaThE.
VY4uThIBas HECOOTBETCTBUE 3asBJICHHBIX TEOPUH CYTH HCCIIEIOBAHUSA, PEKOMEHI0BAJIOCH I1e-
PEMMEHOBATh U NEPEAEIaTh CTAThbI0 B COOTBETCTBUU C MPOBEJACHHBIM HCCIIEN0BaHNEM. PekoMen1o-
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BaHO BO3MOXXHOE€ Ha3BaHME CTATbM, OTPAXKAIOLIEE IMIIMPUUYECKOE MCCIEAOBAHUE C OINPEAEICHHON
MPAKTUYECKON [IEHHOCTHIO.

Crnenyronuii Kelic NOCBSILEH NPUMEPY MPOLENYpPhl PEJAKTUPOBAHUS 10 BCEM €€ pasjeiam
pykomnucu. [To mpourenun HaydHON pabOTHI AAIOTCS KOMMEHTApUU AJIsl YIYULICHHUS TEKCTa PyKoO-
nucu. A 3aTeM BO3MOXHBIE HU3MEHEHUS B TEKCTE B COOTBETCTBUU C  BBISIBICHHBIMU
HECOOTBETCTBSIMU K TPEOOBAHUSIM.

Taouauna 3. [IpeanosiaraeMble KOMMEHTAPUM ISl YJIYyYIIEeHUS TEKCTA

Pasensl riaBel Kommenrapuit

HasBanue cratbu Ha3zBanue riaBbl HEOCTaTOUHO MH(OPMATHBHO, YTOOBI CAENATh PYKONKCh HHTEPECHOU. PexoMeHyeTcs
MEPEUMEHOBATh MOCIIE TOTO, KaK aBTOp / bI YIyYIIaT COACpKaHHE.

AHHOTaIUS AHHOTAITUSI HE OTBEYACT CTAHIAPTHBIM TPEOOBAHUSIM U HE OTPAKACT CaMy CYTh UCCIICIOBAHHS.

Bsencnue Pexomenayercs cTpyKTypupoBath pasaen «BBemeHHe» B COOTBETCTBHU C TPEOOBAHHUAMH, YTOOBI MOKHO
OBLJIO JIOTHYECKH CBS3aTh 3arojIOBOK, aHHOTAIIMIO U BBEJEHHUE.

Meron HccnenoBanne HOCUT MPUKIIAIHON XapakTep, YTO BBITEKAET M3 TEKCTa CTaTbH, PEKOMEHIYeTCs YKa3aTb
KOHKPETHBIE METO/Ibl B COOTBETCTBUU C LIEJBIO U 3a/1a4aMU UCCIICOBaHUSI.

Pesynbrats Pa3zznen pe3ynabpTaToB XOPOLIO HANKCaH W BBHIOJHEH B COOTBETCTBUHU C METOJOJIOTHEH, KOTOPOH ciiezoBai
aBTop. OHU JEMOHCTPUPYIOT OIPOMHBI 00BbEM MPOJICIAHHOW PabOTHI, IEMOHCTPHPYIOT MPO(ECCHOHATb-
HbIC HABBIKU B OOJIACTH UCCIECIOBAHUS M CIIOCOOHOCTH BBIPAXKATh JaHHBIC M MH(POPMAIHIO C MOMOIIBIO
Pa3IMYHBIX HHCTPYMEHTOB.

O6cyxkaeHue PexkomenyeTcst COKpaTHTh TEKCT TaKUM 00pa3oM, YTOObI COXPaHHUTh CYTh McCCenOBaHus. {1 MoBkIIIe-
HUSI HHPOPMATHBHOCTH H NPE3EeHTA0EIbHOCTH, PEKOMEHAYETCS HCIOIb30BaTh HEKOTOPHIC WILTIOCTPATHB-
HBIE HHCTPYMEHTHL. Taroke jKelaTelbHO HAalllCaTh CHIIBHBIE U cT1a0ble CTOPOHBI HCCIICAOBAHN.

Jltobas HaydHas PyKONHUCh JOJDKHA CJIEI0BaTh B ILIEJIOM METOJOJIOTMU HCCIEAOBaHUA, a
TaKk)Ke CTaH/IAPTHBIM M YCTOSIBIIUMCS TPeOOBaHUSAM, B YaCTHOCTU. Hike mpUBOIUTCS IpUMEp pe-
3yJIbTAaTOB PEIaKTUPOBAHMS.

Tab6aunna 4. [IpeanoJiaraemble npeaioKeHus IS yJIyULIeHUsS] KauecTBa IJ1aBbl

Paznens! penakTupoBaHus ConeprkaHue 3aMEUaHUH U MPEATOKCHUS ISl YTy dIIeHUS

Tun cratbu I'maBa mpezncraBmsier co0oi TeoOpeTHYECKOE HCCIENOBaHUE, KOTOPOE OOBIYHO ITOJIE3HO

TIOASIM, 3aHUMAIOLIAMCS aHATUTHYECKOH paboTOM.

Tema m Ha3BaHHE TTIaBBI

Ha3Banme rimaBel HemocTaTouHO HH()OPMATHBHO, HE OTpakaercs mpoOsiemMa, OOBEKT U
MpeMET MCCIIEIOBAHMS.

Pe3yJILTaT HCCIICOOBaHUA U €€
3HA4YCHUC

I[aeTC}I SKOHOMHUYECKOE 000CHOBAHUE Pa3BUTHUA OTPACIHN KaK BO BBECHHUHU, TaK U B aHHO-
Talguu, BMCCTO I/I,ILCHTI/I(bI/IKaHHI/I KOHIICIIIHI MYyTEM HUTUPOBAHUSA COOTBETCTBYIOIIUX CChI-
JIOK.

HBHB HUCCICOOBaHUA, ABIAOIIAACA 00s13aTeIpHOM JJIA pasacia ((BBCIICHI/IC)), B CTaTbC OT-
CYTCTBYCT, IO3TOMY HEBO3MOKHO MPEAIOJJIOXKHUTD, KaKoH Hp06en B CYHIECTBYIOIIUX 3HA-
HUAX MMOKPBIBACT CTAThs U KAKWE€ HOBLIC 3HAHUSA B JTaHHOM obmactu CO31acT UCCIICAOBAaHUC.

OtcytcTBHE LEH
HCCIIEJOBAHUS
CooTBeTcTBHE TpeOOBaHUIM

METOA0JIOTUH HAYy4YHOI'0 HCCIEC-
JOBaHUA

Het getkoro OornpenesaeHus neiau, 3anad, 00BEKTa U npeaMeTa UCCiaeaoBaHus. HpI/I‘lI/IHa
BUAUTCA B OTCYTCTBHU YETKO HaIIUCaHHOMN HpO6JIeMI)I, BBITEKAIOIICH U3 BOIPOCOB,
COCTaBJIAKOIINX OCHOBY pa60TLI.

Hay‘IHOCTI) HCCICOOBaHUA

[IpencraBieHHas pyKONUCEH SBIAETCS TEOPETUYECKOH, MOATOMY IenecoobpasHeil aBTopy

3a1aBaThb BOIIPOCHI, KaCaroIHNEeCs METONOJIOTHH UCCIECN0OBAaHUs, a HE Hp06HeM OTpacyu.

3akiaioueHue

Cratbs TipeaJiaraeT aBTOPCKUN OIBIT PEIAKTUPOBAHUS W PEIEH3UPOBAHMS HAYYHBIX PYKO-
MUCEH C IENbIO MOBBIIICHU UX HAYyYHOCTH U COOTBETCTBUSA CYIIECTBYIOIIUM TpeboBaHusiM. Hapsi-
Ny C U3YYCHHEM OTEYECTBEHHBIX M MEKIYHAPOIHBIX TPeOOBAaHWN K HAITMCAHUIO HAYYHBIX PYKOITH-
ceil, Ha OCHOBE aBTOPCKOTO OMBITA PEIICH3UPOBAHUS M PEJaKTUPOBAHUS CTaTell 1 MOHOTpadmii s
MG)KILYHapOI[HBIX opraﬂnsaunﬁ BBISIBJICHBI HaI/I60JIee q)yHIIaMeHTaHLHLIC HapyI_HeHI/ISI, TAaKHUC KakK
HECOOTBETCTBUE COJICP)KAHUS HAYYHOM PabOThI MPUHITUITY HAYIHOCTH, HECOOTBETCTBHE METOI0JI0-
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MM HAYYHOTO HCCIICOBAHUS M MEXIYyHApOJHBIM TpeOOBAaHUSAM HANMCAaHUs HAaydHBIX padoT. Ha
OCHOBE JIBYX PE€aJIbHBIX KEHCOB CO3/1aHbl YCIOBHBIE IIPUMEPBI PELICH3UPOBAHUS CTATbH, IIPEICTaB-
JICHHOH Ha y4yacThe B MEXIYHApOJHOW KOH(EPEHLINHU, U PelaKTUPOBAHMs TJaB MOHOrpaduii B Ka-
4yecTBe «a peer-reviewer». Ha ux ocHOBe noka3aHa Ipoueaypa peJakTUpOBaHUs ¢ KOMMEHTapUsIMHU
U TIPEIOKCHUSIMHU TI0 YITYYIIECHHIO KaueCTBa HAyYHON paOOThl M TIOCTH)KEHUSI HAYYHOCTH.
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aBTOPJBIK >KaFJaliapJbplH I[IAPTThl MbICANAapblHA COWKECTITIH jKakcapTy OOWBIHINIA oNipeK
YCBHIHBICTap Oepinesi.

Tyiinai ce3aep: FBUIBIMH 3€pTTEY OAICTEMECi, FBUIBIMH MaKalachl, FBUIBIMUA CHIIATHI,
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Abstract. The article is devoted to the analysis of improving the quality of academic papers
written for international conferences, journals and publishing houses. The requirements to the aca-
demic manuscripts are drawn based on the analysis of the typical problems with writing academic
publications in the country. As a result, specific recommendations have been made to improve the
academic nature of the article in compliance with the respective international requirements to the
research methodology based on the author's real-life experience of writing and reviewing academic
publications.
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MexnyHapoaHblil yHUBEPCHTET MH()OPMALIMOHHBIX TeXHONIOrUH, Anmatsl, Kaszaxcran

PA3BUTHUE NPOEKTHOM JESATEJbHOCTHU B MAJIOM U CPEJJTHEM BEU3HECE
B KA3BAXCTAHE

Myxkan Bakgayner, MarucTpant BTOpOro Kypca CelualbHOCTU «YIIpaBICHUE POeKTaMu» MexyHapoIHOrO YHUBEPCUTETa
MH()OPMAIIMOHHBIX TEXHOJIOTHIA.

CapkambaeBa Ilsinapa TaaumvekanoBnHa, PhD, accommmpoBanHBIM mpodeccop Kadenpsl «OkoHOMHKAa U Om3HECH
Mex1yHapoJHOTO yHUBEPCUTETa HHYOPMALIMOHHBIX TEXHOJIOTHHA.

AnHotanmus. Mansiii u cpennuii 6uzHec (MCB) BHOCST KITFOUEBOH BKIJIa] B SKOHOMHKY CTPaHBI C
TOYKH 3PEHUS TPYIOYCTPOICTBA, MHHOBALIMA U pocTa. Pa3BUTHE MPOEKTHOM AEATEIBHOCTH MOXKET ChIrpaTh
3HAYUTENFHYI0 POJIb B COAEWCTBHU 3TOMY BKIamy, HO MCbB tpebyiorT MeHee Oropokparmueckux (opm
YVOPaBJIECHUS] TNPOEKTaMH, 4YeM T€, KOTOpble HCHOJIB3YIOTCS Oojiee KPYHNHBIMH TPaJULHMOHHBIMU Opra-
Hu3auusMd. B 3Toil cTaTthe MpoOBOAUTCS HMCCIIENOBAaHHUE ATl ONpPENENICHHs XapaKTepa YIPaBIeHUs MPOEK-
tamu Tpedyemoro MCB, u pe3ynbTaThl WCCIIEOBAaHWS IPEICTaBICHB B JaHHOW cTarbe. [lomydeHHBIC

99

pe3yNbTaThl OYeHb yOSIUTENHFHO CBUAETENBCTBYIOT O TOM, YTo MCB Hyknmatorcs B “o0JjerdeHHOI” BepCcHH
YHPaBJIECHUS IPOEKTaMH.
KaioueBbie cioBa: cyOwrextst MCII, MukpompennpusTus, ymupaBieHHE MpoeKTaMu, OW3Hec-

CANHUIIBI, THHOBAIIUH, POCT MPECATIPUATHA

BBenenue

Maunslii U cpeHUN OM3HEC UTPAeT BAXKHYIO POJIb B KAaUeCTBE JBUTATENsS] SKOHOMUYECKOTO U
comuanbHOro passutus [1]. Cormacuo otuety dhonna «damy» 3a 2019 rox Konm4ecTBo ACHCTBYIO-
umx cyorektoB MCh Bripocno Ha 7,2% u k koHiy roga coctaBuio 1 330 teic. equnmui [2]. Turner
et al mokasasnu, 4TO MPOEKTH YUUTHIBAIOT B CPETHEM HA OHY TpeTh obopota MCB, u, Takum o0Opa-
30M, npoektaM B MCDB nmpuxoIuTcs MOYTH MaTas 4acTh SKOHOMHUKH. JTO OOJIbIlIe YeM TPATUTCS Ha
KpYIIHBbIE MHPPACTPYKTYPHBIE MPOESKTHI B 3ama HON 3KOHOMHUKE [1] 1 Bce ke mH(pacTpyKTypHBIM
MPOEKTaM yJensieTcst ropa3ao 6ombine BHuManus [3]. IIpoektsl B MCB peanusyroTcst Kak B orepa-
LIMOHHOW JIesITeIbHOCTH, oOecrieunBas pa3pabOTaHHbIE WM W3TOTOBIICHHBIC Ha 3aKa3 MPOAYKTHI
JUIS KJIMEHTOB, a TakXKe JJIs ynpaslieHuss ”HHoBauuu U pocrta. K nmpumepy, B Upnanauu 25% o0o-
pora MCB npuxonuTcst Ha HOBbIE M yJy4llleHHbIE POAYKTHL. Takum oOpa3oM, nHHoBaiuu B MCh
coctaBisitoT 14% sxonomuku. st moctmwxenus storo passutuss MCh tpatat 3% ot ux obopora
1o MHHOBaUsAM. [l Oy IyIiero SKOHOMHYECKOTO POCTa BaXKHO, YTOOBI ATH JIGHBI'M ObUIH MOTpaye-
HBI 3()(peKTUBHO U pe3ynbTaTUBHO, MoTOMY YTO MCB MOTryT 1OCTHYb CBOMX Ii€JIei pa3BUTHS, YTO-
Obl 1e1iCTBOBAThH KaK JBUTATENU POCTA.

BaxxHOCTh Masioro u cpeHero 6M3Heca K COMUATBLHOMY U SKOHOMHUYECKOMY 3JI0POBBIO KO-
HOMHKHM BO BCEM MHUpE MOJYyYHJa MIUPOKOE MPU3HAHUE U MPOBOJWINCH UCCIEIOBAHUS B TEUCHHE
HEKOTOpOro BpeMeHU [4]. BrIsCHUIOCH, UTO Mallble U CpelHUE NpeanpusiTus npousBoaar ot 70%
10 90% Bcex mpennpusTuii B ctpaHax ODCP (Opranuszanus 111 5KOHOMUYECKOTO COTPYIHUYECTBA
U Pa3BUTHS) U SIBISIFOTCS] BXKHBIMU JIBUTATEISIMM MHHOBALMH U pocTa, cocTaBisAoT oT 40% 1o 70%
N00aBJICHHON CTOMMOCTH B OM3HEC-CEKTOpE, & TAaKXKe ABIISIOTCS BaKHBIMU MMOCTABIIMKAMH TOBAPOB
U ycIyr ais 6osee KpynHbIX opranuzauui [3].

Xapaktep ympasienus npoektamu MCB nMeeT cuibHOE OTIWYHE OT TPAIUIMOHHBIX (OpM
YIpaBJICHUSI MPOEKTaMH, KOTOPBIE PEKOMEHIYIOTCS UIsl Oojiee KPYMHBIX MPOEKTOB. IIpoeKTHBIH
MEHEKMEHT 3apOJIUIICS B YIIPABICHUU KPYITHBIMH UHKEHEPHBIMHU U CTPOUTEIBHBIMU MPOEKTaMHU, a
3areM mporeaypsl, Takue kak PRINCE2 (Ynpasienue rocyaapctBeHHo Toprosiu, 2009) 6bimu
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pa3paboTaHbl Uil CPETHUX MMPOEKTOB, HO OYEHb MaJI0 UH(OPMAIIMH MOKHO HAMTH MO YIPABICHHIO
MIPOCKTAaMHU B MaJIOM M cpeiHeM OusHece [5].

370 HccnenoBanue ObUIO MPOBEACHO, YTOOBI ONPEACTUTh TPEOOBAHMS K YIIPABICHHUIO MTPOEK-
TaMd MaJIor0 U CpeqHero Ou3Heca B MX YJIYULICHHUSX JUIsi MHHOBAaMU M pocTta. JlaHHas cTaTbs
CTPEMUTCS IIOJYYUTh OTBETHI HA CJIIEYIOINE BOIPOCHIL:

1. B kako#i crennenn MCDB ucnonb3yroT ymnpaBjieHHE NMPOCKTaMU B UX OCHOBHOM OHM3HECE W
yIPaBIECHUY UHHOBALUSAMHU U POCTOM?

2. Tpebyror iu MCB Menee OGropokparrdeckux (GopM MPOSKTHOTO MEHEKMEHTa, yeM OoJee
KpYyIHbIE KOMIIAHUU?

3. EcTh 11 OTIMYMS B XapaKTepe MPOEKTHOIO MEHEKMEHTA, UCIIOIb3YEMOM B KOMITAHUSX
pa3HoOro pasMepa 1 pazHoil oTpaciau?

4. Kakue 35neMeHThI yIpaBieHus MpoeKToM BaxHsbl 111 MCB?

YenoBeueckuil KanuTall - KJIOYEBOM acleKT, BIMSAIOMUN HAa IPOAYKTUBHOCTh. A yIIpaBlIEeH-
YEeCKUE HaBBIKU SIBIISIOTCS KIIIOYEBBIM KOMIOHEHTOM [6]. B ucuepnbiBatoiieM 0030pe IuTeparypbl
10 UHBECTHUIIMSIM B YEJIOBEUECKUI KamuTand U IPOU3BOAUTEIBLHOCTH, KOMUCCHUS 10 TPYAOBBIM pe-
cypcaMm ¥ MPOHU3BOAUTEIHHOCTH OOHAPYKWUJIA, YTO MHBECTUIIUU B YIPABIECHUE U JTUACPCKHUE Kaue-
CTBa MOJIOKUTEIBHO CBSI3aHBI C OoJiee (P (HEKTUBHBIMU MPEATIPUITUAMHE [7].

Her enunoro onpenenenus MCB. EBponelickas komuccus [§] onpenensier cpeiHue, Majble 1
MUKPONPEAIPUITHS KaK:

— cpenuuii: meHee 250 cOTpyTHUKOB B 000pOT MeHee yeM SO MIJLITHOHOB €BPO;

— Maublii: Mmenee 50 COTpYIHUKOB U 000poT MeHee yeM 10 MILITHOHOB €BPO;

— MHUKpO: MeHee 10 coTpyIHUKOB U MEHBIINI 000pOT MEHEE YeM Ha 2 MUJIJIMOHA.

B Kazaxcrane pa3znenenue Majaoro u cpegHero ousHeca [9] cienyroniee:

— cpenuuii: He Oosee 250 000 venmoBek u (WiK) cpeaHeronoBoit noxox He ceoime 3 000 000-
kpatHoro MPII, ycTaHOBIIEHHOT'O 3aKOHOM O PECIyOJIMKaHCKOM OIOIKETE;

— Manslii: He 6onee 100 yenoBek U cpeaHeroaoBbM Aoxoa0M He cBeime 300 000-kpaTHOTO
MPIL.

BonbIIMHCTBO MCCIEAOBaHUN IO TOBBIIIEHHUIO MPOU3BOAUTEIBHOCTH MAaJIbIX U CPEIHUX
NPEeINpUATHH, KaK MPaBUJIO, ObUIM COCPEJOTOUYEHBI Ha MpEeIIpUHUMATEIbCTBE U MHHOBALMAX, a
yIpaBlI€HUE AESITEIbHOCThIO, CB3aHHOM C MPOEKTaMH, ObUIO MOTPYKEHO B OOIIME JIeJIO0BbIE JHC-
KYCCHHU O Mpojaxax M MapKEeTHUHIe, CUeTax, YIPaBJIEHUHN YEeIOBEUECKUMH pecypcamMu U MH(popMa-
nuoHHbIX TexHosorusx [10]. Tem He meHee, ynpaBieHHe NMPOEKTaMU ObUIO OMPENeNIeHO KakK IeH-
HBIM HaBBIK JUISI MAJIBIX U CPEOHUX NpeanpusaTuii [11], koTopsle, HanpuMep, ONpPENEIININ CETEBON U
peCypCHBIN aHAJIN3 KaK MOJI€3HbIN 71 MpOorpamMM cTpaTerndeckux u3menenui [10].

Ectb onucanue [12] paznuuus mexay MCB u 6osee KpynmHbIMH OpraHuzanusiMu. B yactHo-
CTH, OHU OIPEJIEIUIIN CIIEAYIOIIEE:

e JIpoueccsi: MCB TpeOyroT MpOCTOro MJIaHUPOBAHUS U KOHTPOJISI CUCTEMBI U HehopMalb-
HOW OTYETHOCTH.

e [Iponenypsl: y MCB Hu3Kas CTENEeHb CTaHIAPTU3ALMH C WICATUCTUYECKUM IMPUHATHEM
peLIeHuN.

e Crpykrypa: MCBH MMEIOT HU3KYIO CTENEHb CIENHATU3ANN, MHOT03aJaYHOCTh, HO BBICO-
KYIO CTElIeHb MHHOBAIlMOHHOCTH.

e Jlronu: u3-3a CEpbE3HBIX MOCIEACTBUIM HEyAay JIIOIU MIPEANIOYNUTAIOT IPOBEPEHHBIE TEXHU-
KH.

[lepBrie n1Ba u3 HUX npeanonaratt, yTo MCB TpeOyroT MeHbIIIe OI0pPOKPATHUECKUX METOJI0B
yIpaBiieHUs! ¢ Oombleil TMOKOCThI0. BTophie [Ba 1moapa3yMeBalOT CHIIbHYIO OPUEHTALIMIO HA JIIO-
neil. B pe3ynbTaTax MO>KHO YBUJAETb, YTO Y MUKPO U HEOOJIBLINX KOMITAHUN €CTh CHJIBHOE YYBCTBO
CeMbH, C HU3KOH Crerualin3aiueil U JI0IbMH, CIOCOOHBIMU BBITIONHSATE psjl o0s3aHHOCTeH. Heko-
TOpbIE U3 HAIIMX KOMITAHUN MCIOJIb30BaIN THOKKWE METO/IbI YIIPaBJICHUS MPOEKTaMH, U OHHU MOAXO-
ISIT JUIsL 9TOM OKpyXkaromieil cpeabl. Kpusuc pocra, MOSBIAIOMUICS Y NATHAECATH YEIOBEK, 00Y-
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CJIOBJIEH HEOOXOJMMOCTBIO CIIEHUAIN3ALMU U U3MEHEHHSIMH B MEPBBIX TPEX BBIIICYKA3aHHBIX I1a-
pameTpax, KOTOpble BOSHUKAIOT KaK Pe3yJbTaT.

MCBb umeet onucaHue Mo HECKOJIbKUM MyHKTaM [ 13]:

e [Ipoueccsl: mpoueccsl (opMaabHbIE U 4aCTO OIOPOKPATUUYECKUE.

e [Ipouenypsl: mpoueaypbl HOOMIPSIOT CHISHUAINU3ALNIO U (POPMATIEHOE IPUHITHE PEILICHHUS.

e CrpyKTypa: pojii YETKO OMPENEIICHbl U TPAJAUIIMOHHBIA MPOEKTHBIA MEHEIKMEHT MO/IaB-
JigeT uHHOBaluu [ 14].

e Jlroau: TpaAMLIMOHHOE YIPABJIEHUE IPOEKTAMU - 3TO CKOPEE CUCTEMA, YEM OpUEHTALIMS Ha
JIIOJIEH.

Hakonen, ynpapineHue npoekTamMu Kak KOMIIETEHLMS, UMEIoIas pellaroliee 3HaueHue s
ycrexa B OM3Hece, )K€ JTaBHO M3BECTHO C HMCYEPINBIBAIOIIMMU paMKaMH JIi U3MEPEHUS 3TOrO Y
moel, pa3paboTaHHBIMU U YIIPABISEMbIMU TPO(HECCHOHATFHBIMU ACCOLUALUSAMU IO BCEMY MHUPY
[13]. OnHako u3MepeHHe BIMSHUS 3TOTO Ha MPOM3BOJUTENILHOCTh OTPAaHUYMBAIOCH OLEHKOH OT-
JIENIbHBIX MEHEIDKEPOB, @ HEe BAXKHOCTHIO YIPABIEHUS MPOEKTaMH IJisi MPOU3BOJUTEIHLHOCTH HA
ypoBHe Ou3zHec-euHUIB [ 14]. BOT rae 3To nccneqoBaHiue BHOCUT YHUKAJIbHBINA BKIIAI.

Metoanl

JlaHHBIN HCCIEeI0BaTEIbCKUM MPOEKT MPOBEAEH C LENbI0 ONpENeNIeHUsl TOro, 4ToObl BbISC-
HUTH NpuMeHstoT Jiu MCB MeTo bl ynpaBiieHus! IPOEKTaMU, KOTOPbIE COOTBETCTBYIOT 3TUM Tpebo-
BaHUsM. KoHeuHas 1esb - pa3paboTarh ynpouieHHyro (00JIerueHHYI0) BEPCUIO YIPABICHUS MPOEK-
TaM#, KOTOpasi MOAXOIUT JJISi MaJoOro U cpenHero omsHeca. OXHUIAeTCs, YTO MaJIbIM H MUKPOKOM-
naHusIM norpedyercs emie 0ojiee MpocTast BEPCUs, YeM CPEIHUM KOMITAaHUSIM.

3a OCHOBY CTAaTbM B3SITHI PE3YJIbTaThl UCCIEI0BAHUS, KOTOPOE IPOBEIH CEPUI0 MOIYCTPYKTY-
PUPOBAaHHBIX MHTEPBBIO ¢ KoMmaHuaAMU u3 Wpnanguu, Asctpuu, Pymsinun n IIBenuu [15]. Un-
TEPBBIO MTPOBOAMIMCH B HEOOJIBIIUX CTPAHAX WM CTpaHaX C MEPEeXOJHOW SKOHOMUKOM, TJe BIHS-
Hue MCB Ha skoHOMUIO OyzeT 6osee 3HaUMTENbHON. M MpoBOAMIOCH JaibHENIIee alalTHPOBaHHUE
U COTIOCTaBIJIEHUE pe3yibTaToB ¢ Pecniybnukoii Kazaxcran.

JIronsM 3a7aBajych BOMPOCHI 00 MX pPOJM B KOMIIAHUM, pa3Mepe KOMIIAHUH, XapakTepe ee
Ou3Heca M UCTOPHH. 3aTeM OBbLIM BONPOCHI, YTOOBI ONPEAETUTh Ba)KHOCTh MHHOBALIMKA M pOCTa B
KOMITaHUU. 3aTeM UX CIPOCHIIH, B KAKOM CTEIIEHH OHU HCIIOJIb3YIOT YIpPaBICHHUE IPOEKTAMHU U Ka-
KM€ METO/Ibl OHU MPUMEHSIOT. BbUT IpsIMO BOIPOC, CYMTAIOT JIM OHU, YTO UM HY>KHO MCIOJIb30BaTh
00JIErYeHHYIO BEpCHUIO yIpaBieHus npoekraM. HakoHer ux crpocuiv, BOCIPUHUMAIOT JH OHU Ka-
KHMe-1100 pa3nuyus 1o pa3Mepy KOMIIaHUU WK 1o oTpaciu [16].

Vcnonb3oBaHue ympaBiaeHHs MPOEKTaMu ObLIO Topa3fo 0ojiee pa3HOOOpa3HBIM Ul yIpaBiie-
HUS MHHOBalMSIMU U pocToM. HekoToprie koMnaHuu ¢popManbHO HE YIPABIAIOT CBOUMU MHHOBA-
nusMU 1 poctoM. OHU TPOU3BOJAT NPOAYKIIMIO HA 3aKa3 JIJIsl CBOMX KJIMEHTOB U I103TOMY HE BUJIST
Heo0X0IMMOCTH B MHHOBAUAX. KIIMEeHTHI rOBOPAT MM, Kakue MPOJAYKTHl OHU XOTAT, U pupMa Ux
npou3BoaAuT. OHU YYTKO pearupyroT Ha 3ampochl KIMEHTOB, MOATOMY HE UMEIOT OQHUIMAIbHON
cTpaTeruu pocta. HekoTopble KOMIIaHUM UMEIOT LEIH POCTa, HO HA/IEI0Ch, YTO 3TO MPOU30MIET 3a
CUeT YBEJIMYECHUS MHTEpeca KIMEHTOB, a HE 3a CUeT 000 (popMalbHON CTpaTeruy.

HecmoTps Ha TO, 4TO OHM MCTIONB3YIOT YIIPABJIEHNUE MPOEKTAMHU JIJISl CO3JaHUS HINBUTyallb-
HBIX MPOJYKTOB /Ul KJIMEHTOB, OHM HE PacCMaTPUBAIOT BHYTPEHHIOIO pa3pabOTKy KaK MPOEKTHl U
MI03TOMY HE MCIIONB3YIOT €€ JJIs yIpaBiIeHUs] HHHOBAIMSAMU. MOXKHO cKa3aTh, YTO OHH MPUILIH K
ITOHMMAHMIO TOTO, YTO NHHOBAILMS - 3TO IPOEKT, U IOATOMY OHU Ha4YHYT €ro UCIOJIb30BaTh.

OcTtanbHble KOMIIAHMHU HCIOJB3YIOT (OPMAIbHBIE METOIbl YHPABIEHUS MPOEKTaMU JUIsS
yIipaBJIeHUs pa3pabOTKOM MPOIyKTa.

Bce xomnanum, Kpome IBYyX, 3asBUJIM, YTO MM HY)KHA YIPOIIEHHAs BEPCHUsA YIPABICHUS
MIPOEKTaMM; YTO TPAJAUIIMOHHOE YIIPABICHHE IPOSKTAMH CIIMIIKOM OIOPOKPATUYHO JUISL HUX. Y 3THX
TpouX OBIIM OYEHb KOHKPETHbIE HPHUYMHBI JAJIS HMCIOJIB30BAaHUS IONHOM (PYHKIMOHAIBHOCTU
YIIPaBJICHUS IPOEKTaMHU:
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[TepBast komnanus:

[IpoayKT 3TOM KOMIAHUU SIBJSIETCS YCIOBHO-OECIIATHRIM JJIsl YIpaBlieHus npoektamu. OHu
IIOMOTAIOT OPIraHM3alUsAM BHEAPATH YIPABICHUE IPOEKTaMM M IPEAOCTABIAIOT  YCIOBHO-
OecriaTHOE IporpaMMHOE obOecriedeHue Uil MOANEPKKH paboThl MPOEKTHBIX KoMaH. OHU mpea-
MOJIAralo0T, YTO pa3Hble KOMIIAHMM M pa3HbIe IMPOEKTHI TPeOYIOT OMpeeNeHHONH METOHO0JIOIHU
yIpaBJI€HUS IPOEKTaMH, Pa3HbIX —¥pOBHEU Ipoliecca’, KaK OHU €ro OMHUCBIBAIOT. Y HUX €CTh MO-
JIeNIb C CEMBIO YPOBHSIMHU IIPOLIECCA, U OHU JAIOT CBOMM KJIIMEHTAM COBETHI O TOM, CKOJIBKO YIIPaB-
JIEHUs MPOEKTAMH UM HYXKHO JUIsl UX IPOEKTOB, U MOMOTalOT UM pPEajJIu30BaTh COOTBETCTBYIOIINE
ypoBHHU. OHU NPEAINONaraoT, YTO COOTBETCTBYIOLUE YPOBHU IIPOLIECCA 3aBUCAT OT ISTH MapameT-
POB:
pa3Mep IIPOEKTa;

CJI0’)KHOCTB IIPOEKTA;

MAaCTEPCTBO NPOCKTHOW KOMaH/IbI;
MacCTEpPCTBO KJIMEHTA;

aIllIeTUT KJIMEHTA K OIIaTe.

Bropas xommnanus:

Onu pa3pabaTbIBalOT BaKIMHBI IPOTUB BUPYCHBIX MHGpeKuii. OHU MOAJIEKAT CYIIECTBEHHO-
My PEryJIMPOBAHUIO U JOJKHBI BECTU CTPOTUM ayIUTOPCKUMN Y4ET BO BPEMS CBOUX MPOEKTOB. JTO
TpeOyeT yrnpaBieHUs 3HAUUTEIbHBIMU 00beMaMu JaHHBIX. [10 9Toi mpuunHe pupMa cUUTaeT, YTO
UM HYXHO JOBOJIbHO OIOpPOKpATHYECKOE YIPABJIEHUE MPOEKTAaMH, U HAXOAUTCS B IPOLIECCE CO37a-
HUS MIPOEKTHOTO O(rica, 4TOOBI MOMOYB C YIIPABICHUEM UX MPOCKTaMH.

Paznuuus.

OcHOBHOE pa3nuyue, KOTOpPO€ MBI HAONIOAATH MO pa3Mepy KOMIIAHUH, 3aKII0Yaloch BO
B3aMMOOTHOIIEHUAX MEXKIY JIOJAbMH, a CIEI0BATEIbHO, U B TOM, KaK OHH IIPUMEHSIN YIPABICHHUE
npoektamu. B pupmax ¢ uncineHHOCThIO mepcoHana MeHee 50 4enoBek, Kak MpaBHIIo, CYIIECTBYET
TOJIBKO JBA YPOBHS YIPABICHHS — COBET JUPEKTOPOB U ONEPALMOHHBIE MEHEIKEPBI, U XOTS Kak-
JBIA TUPEKTOP MOXKET OTBEYATh 3a pa3Hble 00jacTu Ou3Heca, B ATHX 00nacTsax Ou3Heca u, cleaoBa-
TEJIbHO, B TOM, KaK IPUMEHSIIOCH YIIPABJIEHUE POEKTaMH, CYIIECTBOBAJIA OOIIHOCTb.

Beie 50 yenoBek 6M3HEC-00s1aCTH BHYTpH (PUPMbI HAUWHAIOT CTAHOBUTHCS 00JIee OTUETIH-
BbIMH, U TpeOyeTcst Oouibliie YpOBHEH yrpaBieHus. JI1oau Takxke HadyMHAIOT BBIIOJIHAThH POJIU CIie-
LUAIUCTOB. B MUKpO- M MaJbIX KOMIAHUAX JIIOJH, KaK [IPaBUJIO, SIBJISIOTCSA TEXHUYECKUMU CIIELUa-
JUCTaMHM, a HE CIeLHMATUCTaMHU-MEHeIKepaMu NPoeKkToB [17] u UM, BO3MOXKHO, MIPUIETCS BBINOJI-
HATH JTI00YI0 U3 HECKOJBKUX pOJIeH B MPOEKTHOM KoMaHze. B cpennux kommaHusx paboraer 6011b-
1€ CHelHaTuCcTOB-MEHEI)KEPOB IPOEKTOB, U Y JII0JIeH ecTh Oosiee ueTkue ponu. Takum obpazom, B
CpeIHUX KOMIAHUAX TpeOyeTcs OoJblie KOOPIAMHALNY, U TIOATOMY YIPABJICHUE MMPOEKTAMH JOJXK-
HO ObITH Oosiee opManbHBIM. B MaioM W MHKpO- B KOMIAHUSX YIpPaBJICHHUE MPOEKTAMU MOXKET
OBITH CBOOO/IHBIM, HO B CPEAHMX KOMIAHUSIX OHO, KaK MpaBmiio, Ooyiee aBTOKkpatuyHo [18].

Cyl1iecTByeT OYEHb MAJIO PA3IUYUI IO OTPACISAM, €CIIU HE CUUTATh TOrO (akTa, 4To BCE KOM-
nanuu u3 orpaciau MKT, kak mpaBuiio, J0CTaTOYHO 3peibl B yIpaBieHUU mpoektamu. Bee gpupmsl,
KOTOPBIE SIBJISIOTCS arHOCTUKAaMU MJIM ATEMCTAMM 10 OTHOIIECHHIO K YIIPABIICHHUIO IPOEKTAMHU, MPO-
HUCXOJAT U3 IPYTUX OTpaCiei.

Bce ¢upmbl IpUMEHSAIOT MPOEKTHOE YIpaBlIEHUE NI pealu3alii CBOUX MPOEKTOB, Oyab TO
pa3paboTKa MpOAYKTa MM KIMEHTCKUX IIPOEKTOB WU U TO, U ipyroe. He Bce renepaibHble TUPEK-
TOPBI IPUBEPKEHBI YIPABICHUIO IPOEKTAMH, HO Y COTPYAHUKOB €CTh OIBIT IPUMEHEHHUs yIIpaBJIe-
HUS IPOEKTAaMU 10 IIpUXoJa B Gpupmy.

HekoTopsie pupMbl TpUMEHSIN TPOEKTHOE yIIPaBiIeHHUE, a HEKOTOPbIE HET, U BCE MO Pa3HBIM
npuynHaM. O Ha KOMIIaHUS PUMEHSIET YIpaBiIeHHE MPOeKTaMHU, IIOTOMY 4TO Kak Oojiee KpyIHas
(dbupmMa OHU HYXKJIAIOTCA B HEM JJIs MOJJEPKKU cBOoeil Ou3Hec-Mozenu. [[pyras koMmaHus mpume-
HSAET €ro, IOTOMY YTO JUPEKTOPBI UMEIOT IPEABIAYIIUN ONBIT YIPABICHUS IIPOCKTaMU U IIPUBEP-
KEHBI ATOW KOHLENUUU. TpeThss IpUMEHSET yIpaBieHHe MPOeKTaMH, IOTOMY YTO OHO OBLIO BBeJie-
HO MaTE€PUHCKON KOMITAHWEW, U OHU CUUTAIOT, UTO C UX IJIAHAMU POCTA OHU HY)KIAIOTCS B HEM IS

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

107



H SKOHOMUKA )KOHE MEHE/KMEHTTEI'T HU®PJIbIK TEXHOJIOTUAJIAP W

MOJICP)KKH CBoel OwmsHec-mozaenu. OJHAKO €ro MCIOJIb30BaHHE COIMPOTHBIACTCS WHKEHEpaM
(bupMBI, TOTOMY YTO cucTeMa 00pa3oBaHusl HE 00y4yaeT WHKEHEPOB MATKUM HaBblkaM. OHU yOex-
JACHBI, 4YTO BCC HpO6JI€MBI MOTYT 6BITL PCIICHBI C MOMOMIBIO MPCBOCXOAHBIX MHKXCHCPHBIX PCIIC-
Huil. YeTBepTas KOMIAHUS HCIIOJB3YET YIPABICHHE MPOCKTaMH, MOTOMY YTO OHU CYHTAIOT, YTO
OHHU HYKXIOAOTCA B HCM, ‘ITOGBI YHIpaBJsATb CBOUMU O6)I3aT€JIBCTBaMI/I nepea KIIMeHTaMu, HO OHU HE
CUUTAIOT ce0s1 OUCHB 3PEJIbIMU B ATOM. [loCiIeAHsIsI KOMITaHUS HE TIPUMEHSIET YIIpaBJICHUE TPOCKTa-
MU, IIOTOMY 4YTO NPCANPUHHUMATCIIb-OCHOBATCIIb HC UMECT OIIbITa B 3TOM, KaK U MHIKCHCPBI, U MC-
HEJDKEPHI 110 TPOU3BOJICTRBY.

Pe3yabTaTsl

B Kazaxcrane 96,6 % npennpusaruii sistorcs cyosexkramu MCII (pucynok 1). A 3Haywr,
BOIPOC Pa3BUTHSI IPOEKTHON IEATEIBLHOCTH B IMOAABIISAIOIIEM IO KOJIMYECTBY CYOBEKTOB OOJIBIIMH-
CTBE MPEINPHUATHI UMEET OTPOMHBIN MacIITal.
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Pucynoxk 1 - lunamuka xonuuecmea oeticmayiowux cyowvexkmos MCIT u CHII [2, c.14]

Ha cnenyromeir nuarpamme mokaszaHa oTpacieBasi CTpykrypa makponokasareneir MCII. Oc-
HOBHBIMHU OTpPAacJISIMHU SIBJIIFOTCSI: TOPTOBIISl, CTPOUTENBCTBO, MPOMBIIIIIEHHOCTh U JIPYTU€, YacThIO

KOTOPBIX SIBJISIOTCS YCIYTH (PUCYHOK 2).
k- 119 7

Cenbaxoe XO3RACTBO

29
E3
MpomsunnesHocTs
Crpontensciso
Toprosns
ToarenopT 1 ceasb
Apyrne
2010 28

Pucynok 2 - Ompacnesas cmpyxmypa maxponoxazameneu MCII, % [2, c.15]
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Ha xonern 2019 rona no xonuuectBy jerctByromux cyobektoB MCII munupyrot ropoaga Ai-
Mmatel U Hyp-Cynran, a taxoke Typkectanckas o01acTb. B COBOKYIMHOCTH Ha 3TH PETHOHBI IPUXO-
mutest 37% Beex cyobektoB MCII ctpanbl. Hammensbinee yucno neiictByronmx cyobrekroB MCIT
npuxoautcs Ha CeBepo-Kazaxcranckyro, 3anaano-Kaszaxcranckyro u [laBnonapckyto obnactu (pu-
CYHOK 3).
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Pucynok 3 - Konuuecmeo oeticmsyrowux cyovexkmog MCII na 01.01.2020 2., muic. eo. [2, ¢.20]

B pesynbrare onpoca ObUIO BBISIBIEHO, UTO MOYTH KaX/IbIil PECIIOH/IEHT YIIOMSHYJ O HE00X0-
JMMOCTH ONpezeseHNns TpeOOBaHUH KIMEHTOB B KaUeCTBE BaXKHOT'O MEPBOTO I1ara. ITo BaKHO, MO-
TOMY UTO TpeOoBaHMsI KIUEHTOB NpakTuyecku urHopupytorcss PMI [11] u ICB [19]. Onpenenenue
TpeOOBaHMUs BKJIIOYAETCS B KAUECTBE NIEPBOr0 M3 MPOEKTOB ympasieHus ¢pyHkuuu. Kto-to ompene-
JisieT TpeOOBaHUs KIIMEHTA Yepe3 YepTexK He0OX0IuMOro 00beKkTa. bombmHCTBO Npyrux GupMm ne-
JAI0T 3TO MyTeM 00CYXIeHHs ¢ KiIMeHTOM. OcTalbHble W3HAYAJIbHO OINPENEIIAoT TpeOOBaHUS My-
TeM OOCYXJIEHUS C KJIMEHTOM, HO 3aTe€M IPOU3BOJIUTCS MPOTOTHUII, KOTOPBIM MCIONB3YETCS IS
yTOUHEHHsI TpeOOBaHUH.

HekoTopple KOMIaHUM HCTIONB3YIOT CXEMAaTHUYECKUW IUIaH BBICOKOTO YpoBHs. J[Be W3 Tpex
¢bupM, IPUMEHSBIIUX THOKUE METO/Ibl, HY)KJAJIMCh B 3TOM IIJIaHE, HA3bIBAEMOM JIOPO’KHON KapTOH,
YTOOBI ONpPEAETUTh, YTO MPOU30MIET B TEUEHHE MOCIEAOBATEIbHBIX LUKIOB, YTOOBl 00ECHIEUUTh
o011iee BUIEHUE TOTO, KaK MIPOEKT Oy/eT 3aBepIleH.

Hexotopsie koMmaHuu moyib3yroTCs Metofamu agile mimu scrum-tuna [12]. Hukrto u3 HuHX
TOYHO HE MOJKET OIUCHIBATh, KaK TOYHO agile uiau scrum, MHOTHE TOBOPST, YTO OHU aJalTHPOBAIN
€ro K CBOMM IOTpeOHOCTAM. Bee oHM ncnonb3oBany 0a30BbIi OIX0A KOMaH/bI, IIAHUPYs padoTy
Ha CIEeNYIOIIMH MECSYHBIN IMKI, a 3aTeM pacrnpeaesss paboTy Mexay coboid. OHM MmpoBOIMIN
€)KEJHEBHbIE BCTPEUHN B TEUEHHE KAXKAOI'0 LIUKJIA U €KEMECSIUHbIE BCTPEUM JUIsl IJITAHUPOBAHUS Clle-
JYIOLIETOo UKJa. B kauecTBe WwieHOB, KOT/1a KOMaH/ia 3aKaH4YMBAET OJHO JICHCTBHE, OHU BBIOMPAIOT
Apyroe AEUCTBUE U3 JOCKH IUIAHUPOBAHMSL.

Hexotopbie (pupMbl HCHIONB3YIOT MAaTPULIBI Paclpeie/ieHUs] OTBETCTBEHHOCTH. BOIBIIMHCTBO
CUMTAET, YTO UM HE HYXHa 3Ta (popManbHOCTh. OHM 3HAIOT, KaKkasi paboTa 0JIHA OBbITh BBIIOJIHE-
Ha U KTO OYyJET ee BBIMOIHATH; MaTPHIIA PACHPEICICHUsT OTBETCTBEHHOCTH - HEHYXHast OI0poKpa-
TUSA 1)1 HeOoubIIoN GupMBL. Te, KTO UCIONIb3yeT TMOKHE METO/Ibl, HE MCIIOb3YIOT UX, [IOTOMY YTO
OHU HECOBMECTHMBI ¢ THOKMMU METOJIaMH, TJe MpaBuia ynpasieHus laissez-faire (mpuuiun He-
BMeEIIIATEILCTBA) B MOPSAKE, U KOMaH/a Ha3HavaeT paboTy cede.

Bce xoMmanum UCTIONB3YIOT Ty WK UHYIO (popMy oObeMa min rpaduka pecypcoB. Y HEKOTO-
PBIX €CTh MPOCTOE paCIHUCaHUE PECYPCOB C JaTaMU B CIUCKE MX JEUCTBUM. [[pyrue takxe uMeroT
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pacrnucaHue pecypcoB ¢ JaTaMu IIPOTUB y4acTHUsi UMEHOBAaHHbBIX pecypcoB. [lo ombITy oHM 3HAIOT,
YTO HY)KHO CJIeJIaTh, YTOOB! BBINOJIHUTh TPEOOBaHMS 3aKa3uMKa WM YEPTEXK, U CKOJIBKO BPEMEHU
3TO 3aliMET; UM MPOCTO HYKHO 3HaTh, KOTJa OIpEeICHHBIC Pecypchl OyAyT Ha3HauYCHBl WU J10-
cTynHbl i1 3toro [10].

HeGoubmoe KonM4ecTBO KOMITAHUN HCTONB3YIOT (hopManbHbIi TUMOMIAMHT. Kommanuw,
IPUMEHSIOIINE THOKUE METO/IbI, UCIIOJIB3YIOT KOMaH/1000pa30oBaHKe BOJIei-HEBOJIEH.

Hexotopbie koMmanuu uMeroT GopMy yrpaBieHHs: puckaMu. MOXHO cKa3aTb, 4TO 3TO ObLIa
CYLIECTBEHHas, camas BaxKHas (YHKIMs YIpPaBJIECHUS MPOEKTaMHU, KOTOPYK) OHHU INPUMEHSIIN.
OcTanbHble KOMIIAaHNH, 3aHUMAaIOIIHNECS YIIPABICHUEM PUCKAaMU, TaKKe OOBEAUHSIIOT €ro ¢ yIpaB-
JICHUEM PUCKAMHU.

HeGosbmoe 4mciio KOMIAHUM MPUMEHSUIO (OPMATIbHYI0 KOMMEPUYECKYIO NpakTuKy. EcTb
YIIOMHHAaHUE O HEOOXOAMMOCTH OLIEHKM CTOMMOCTHU IPOEKTOB, 3((eKTUBHO (popManu3ys OLEHKY
3arpaT. EcTb ynmoMuHaHue o HEOOXOJUMOCTH YIpaBJIEHHUsS KOHTpakTamH. Takxke ylmoMHHaeTcs O
HEOO0XOAUMOCTH YIIPABIEHHSI KOHTEKCTOM. DTH TPH BeLM HE ObLIM Obl OCHOBHOW YacThIO yIpaBiie-
HUS KU3HEHHBIMH mpoektamu. OHu ObuM OBl (PYHKIIMOHAIBHOCTBIO, B KOTOPBIX OpraHHU3aluu
HYKJAI0TCS, © MOTJIU ObI 100aBUTD.

Hwu onHa U3 onpomeHHbIX HaMu (UPM He yITIOMHHAIa O HEOOXOIUMOCTH YIIpaBJICHHs 3aTpa-
tamu. [Ipu HeOONBIIMX HpPOEKTaX HET HEOOXOAMMOCTU B YCIOXKHEHUU CTaHAAPTHBIX METOOB
yIIpaBJICHUs 3aTpaTaMu, TAKUX KaK aHaJIu3 3apabOTaHHOM CTOMMOCTH.

Hwu oxna 13 komMnaHuii Takke He yoMuHaia 00 yrnpaBiIeHHH KadecTBOM. Bee oHM ynpapisum
TpeOOBAHUAMU KIMEHTOB, U 3TO OBLJIO BaXKHO. DTO /IBAa U3 TPEX 3JIEMEHTOB HECUACTHOI'O KEJIE3HOI'0
TPEYTOJIbHUKA, OTCYTCTBYIOIIMX B TOM BHUJIE, B KAKOM MBI UX OOBIYHO PAcIO3HAEM, XOTS OHHU CyIIIe-
CTBOBAJIM KaK yIpaBJIEHUE PECypcaMu U ylpaBiieHUEe TPeOOBAHUSIMU COOTBETCTBEHHO.

Hu oxna u3 koMnaHuii He ynoMsiHyJia 00 yrpaBiIeHUH UHTETpalUen, HO I MUKPO U MajbIX
KOMIIaHUH yIpaBlieHHE MHTerpanuei He Obl1o ObI HE0OX0AUMBIM. Kak MBI y)ke TOBOPMIIM BBIILIE,
JUISL MUKPO M MaJIbIX KOMIIaHMM Ba’kKHO YyBCTBO CEMbM, U 3TO OJIHA U3 BEUIEH, KoTopas TepsieTcs,
KOIJla OHM BBIPacTaloT B CpelHUE KOMIAHMHU; 3TO KpU3UC pocTa. Takum oOpa3oM, JUIs CpeIHHX
KOMITIaHUH, MOCKOJIBKY JIFOJIU Bce OoJblIe GpparMeHTHPYIOTCs [8], MBI 03KHMJIaeM yBHJIETh HE0OXO-
JUMOCTb B YIPABICHUM HHTErpalued, W, KOHEYHO €, TPU M3 CPEJHUX KOMIIAHUN BHEAPUIH
MIPOEKTHBIN 0(rc, KOTOPHIH OyAET BBIIOIHATH YIPaBI€HUE UHTETpalluei.

Hu opna u3 KOMIIaHMH HE CKa3ajla, YTO OHU MCIHOJB3YIOT KU3HEHHBIM LUK MPOEKTa, XOTSI
HEKOTOpBIE U3 MOJIEJICH BEXU UMENIN OCOOEHHOCTH MOJelel KM3HEHHOro 1ukia. Hu oaHa u3 Hux
o(umaNbHO HE UCTIONB30BaIa CLIEHUYECKHE BOPOTa, XOTS, OISTh JK€, HEKOTOPbIE U3 MOJETeH BeXH
MMENH 4YepThl CLIEHUYECKHUX BOpOT. JleMCTBUTENBHO, HEKOTOpPhIE MOBOPHIIM, YTO OHU IMpoOOBan
MOJIEJIA CIIEHHYECKUX BOPOT, OCOOCHHO MPOIECC PEKBH3UTA DPHUKCCOHA, W HAILIM UX CIMIIKOM
OIOPOKPATHYECKUMU.

Hukro He ynmomuHanm o0 MCHOJb30BAHUU MPOTPAMMHOTO U MOPT(HENBHOrO YHIpaBICHUS, U
OTISITH K€, BOZMOYKHO, MBI OXKHAAJTH OBl 3TOTO 71 MUKPO- M MaJlbiIX kKoMmnanuid. Ho, Bo3mMokHoO, Hc-
MOJIb30BaHME SCrum JOCTUTHET 3TOTO JJIsl HUX, U 3TO MOKET ObITh OoJiee MOAXOIAIIUM ISl pa3me-
pa KOMITaHUH.

EcTb pa3nenenue ynpaBiieHUsl MPOEKTAMHU 10 IPAKTHKAM, U OHU yKa3aHbl C IIMPOKHUM IpH-
MEHEHUEM, U OTPAaHUYEHHBIM TPUMEHEHUEM U C OYEHb OTPAaHMYEHHBIM UCIIOJIb30BAHUEM:
aHanu3 TpeOOBaHUIA;

IUIAHUPOBAHME ITAIOB;

pa30uBKa pabOT U CIIUCKU MEPOIPUSITHIA;

MaTpHLA PACIIPENEICHUS OTBETCTBEHHOCTH;

paboune rpaduku (u guarpammel ['anTa);

yIpaBJIEHUE MPOEKTOM IPOrpaMMHOE OOecledeHue i IUIAHUPOBAHHUS M KOH-
TpoJis pabot (microsoft project);

e mporpamMmmHoe obecrieyeHre PM s uiaHUpOBaHUs pecypcoB (HO HE paclyCaHUs
PECYPCOB KaK TaKOBBIE);
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® Hayajo BCTPEY;

® yOpaBJeHHE PUCKaMU (HO HE YIpaBJICHUE MPoOIeMaMH);

® OIICHKA CBEPXY BHU3.

Takum 00pa3oM, OONBIIMHCTBO MPAKTUK, KOTOPHIE MBI OMPEICIMIN KaK BaXKHbIE, JOJDKHBI
HOSIBUTHCS B OOIIMPHOM crircke. OHAKO UX CIIMCOK IPUMEPHO B JBa pa3a JJMHHEE HAIIEro CIHC-
Ka BBIILIE, U NIO3TOMY €CTh €IIe IPUMEPHO CTOJBKO K€ BEIlEH, MPEACTABIAIOIMX LEHHOCTh s
KPYIIHBIX IIPOEKTOB.

3akirouenue

ITo 6omnpmomy cuery, MCB, ocHOBHO# OM3HEC KOTOPBIX OCHOBAaH Ha MPOEKTAX, UCIOIb3YIOT
ylpaBJIeHUE IPOEKTaMU IS yIIpaBlIeHUs onepauusmMu. Tam, rie OHM 3TOro He JearoT, 3TO MPOouc-
XOJUT MU3-3a OTCYTCTBUS MHTEPECA CO CTOPOHBI IPEAIPUHUMATEISI-OCHOBATENS WM F€HEPATbHOIO
aupekTopa. OHaKO Jjake B HEKOTOPhIX KOMIIAHUSAX, I71€ OTCYTCTBYET 3aMHTEPECOBAHHOCTh CO CTO-
POHBI TEHEPATBHOTO TUPEKTOpA, COTPYAHUKH, OCOOECHHO, €CIIM OHU SBISIOTCS PabOTHUKAMHU yM-
CTBEHHOT'0 TPYZAa C NPEIbLAYIIHUM OIBITOM MCIIOJIb30BaHMs YIPABICHUS IPOEKTAMU, MOT'YT HCIIOJIb-
30BaTh €ro B JIIOOOM cily4ae. YIpaBlieHUEe IPOEKTaMU IIUPOKO UCIOJB3YETCs AJI1 HHHOBAIL[MOHHBIX
IIPOEKTOB U MPOEKTOB POCTA, HO HE TaK IOCJIEOBATENIbHO, KaK I yIpaBieHus onepauusMu. B
HEKOTOPOM POJI€ HE MOCIEA0BATENbHO, HO 10 IPUYMHAM, KOTOPbIE MOXKHO OOBSICHUThH, HEOOJIBIIIOE
qyucao GupM OyIeT UCHONIb30BaTh YNPABIECHUE MPOEKTAaMH I YIPABJICHUS ONEpalUsIMH, HO HE
JUIS YIIPaBJICHUS] MHHOBALIUSIMU.

Maitble 1 MUKPOIIPEIPUATHUS NIPEANOYUTAIOT O0Jiee OPUEHTHUPOBAHHBIE Ha JIIO/IEH MMOAXO/IbI
K YIpPaBJIEHUIO MPOEKTAMM, KOTOPbIE MOJJIEPKUBAIOT UX YYBCTBO ceMbH. Jltonu OyayT MHOrosa-
JayHbl, 1 TIOITOMY TOJXO0/Ibl HEBMEIIATEILCTBA B YIpaBiIeHHe Ooiee OnaronpusTHbI s 3Toro. B
cpenHux (upmax ropasfo MIHMpe UCIONb3YIOTCS CIEHUANNCThI, U UX padoTa HYXAaeTcs B TOpas3io
Oonbiiei GpopManbHON KOOpAUMHALMU. DTOMY CHOCOOCTBYIOT 00jee aBTOKPATHUYECKHUE MOIXOMAbI K
YIPaBIEHUIO.

[Tonmy4yeHHble 10 CHX TMOp pe3yJbTaThl OYEHb YOETUTEIbHO CBUIECTEIBCTBYIOT O TOM, UTO
MCB nyxnaroTcs B —00JIerueHHON” BepcUM ynpaBieHus npoekramMu. OHaKo M3-3a HE0OXO0AUMO-
CTH KOOpJIUHALMU pabOThl CHELUATUCTOB CpEAHHE KOMIIAHUM HYXIAIOTCs B Oojiee (opMalbHBIX
mporeccax, 4eM MHKpPO- U Majible KOMIaHUH. MUKpO- U Majible KOMIIaHUM HYXAAIOTCSI B MHUKPO
o0JIeryeHHON BEpCUU YIPABICHUS MPOEKTaMH Il TOAJIEPKKU PabOThl YHUBEPCATIOB, PAa0OTAIOIINX
B HEOOJIBIINX MPOEKTHBIX KOMaH/aX, C IPEANOYTeHUEM CTUiIeH yrnpaBienus laissez-faire. Cpegnue
KOMIIAaHUN HYXJal0TCsl B OOJIETYEHHOM BepcUM, BCE elle MEeHee OIOpOKpaTH4HOM, uem ais Gonee
KpPYNHBIX KOMIIAHUHU, HO CITIOCOOHBIE ropa3io 0oJibllie KOOPAUHUPOBATH pabOTy CIEHUATUCTOB. DTH
o0JieryeHHbIE U MUKPO-O0JIerYeHHbIE BEPCUH YIPABIEHHs MPOEKTaMHU JOJKHBI OCHOBBIBATHCS Ha
yIpaBieHUU TPeOOBaHUSIMH KaK OCHOBHOM 3JIEMEHTE, 00ECIIeUnBaIOIEM BCIIOMOTaTeNbHYIO (PYHK-
IIMOHAIBHOCTD JUISl IOCTaBKM TpeboBaHMM kianeHTaM. OH TakkKe JO0JDKEH ObITh MPOCTHIM B UCTIONb-
30BaHWU U YETKO JEMOHCTPUPOBATh LIEHHOCTb, YTOOBI 3aBOEBATh MOJAJEPKKY COMHEBAIOLINXCS,
0CcOOEHHO OCHOBATENS U MPEANPUHUMATEINS, KOTOPbIE JOJDKHBI OBbITh yOeKJIeHbI. be3 moaaepxku
BBICILIETO PYKOBOJCTBA YIIPaBJIEHUE MPOEKTaMU He OyieT IPUHSATO.

Ham cnepyromuii mar — npoBECTH KOJUYECTBEHHBIN OMPOC /Ul JAIbHEUIIETO Pa3BUTHUS ITUX
pe3yNnbTaToB U pa3paboTaTh OOJIETYEHHYIO BEPCHUIO YIPABIEHUS MPOEKTAMHU ISl CPEIHUX KOMIIa-
HUH, a TAK’K€ MUKPOJIUTHYIO BEPCUIO 11 MUKPO- U MAJIbIX KOMIIaHU.
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Myxkan B.*, Capkambaesa II1.I".
Ka3akcTrangarel IIaFbIH 29He OPTAa OM3HecTe K00aj1ay KbI3METiH JaMbITy

Myxkan Bakayier, XanblkapanblK aKnapaTThIK TEXHONOTHsIIAp YHHBEpCUTETiHIH «K00-mapapr 6ackapy» MaMaHIBIFbIHBIH €KiHII
KypC MaruCTpPaHThIL.

Capkambaena Illpinapa Fanbivokankeisel, PhD, XansikapaiblK akmapaTTBIK TEXHOJOTHSUIAD YHHBEPCHTETIHIH «OKOHOMHKA
JkKoHe Ou3HeC» KadeaApachIHbIH KaybIMIACTHIPBUTFAH MPOGECCOPHI.

Anparna. lllare xone opra 6usnec (IIIOB) >xympicka opHanmacy, WHHOBAIIUS JKOHE OCY
TYPFBICBIHAH €J1 SKOHOMHUKACBhIHA HETI3ri yiec Kocyaa. JKoOaJlbiK KbI3METTI JaMBITy OChI CallbIMFa
BIKIIAJ €Ty MaHbI3/IbI PO aTKapybl MyMKiH, Oipak LLIOB ipi moctypi yiibIMaap KoJiiaHATHIH KO-
Oaytapra Kaparanja, xooaapasl 0acKapyIblH a3 OIOpPOKPATHSUIBIK (hOpMallapblH KaXeT eTedl. by
Mmakanaga Tanan etietid 1IIOB xobanapbia 6ackapy CHIATHIH aHBIKTAY YIIIH 3epTTeY XKYprizijeni
JKOHE 3epTTEy HOTHIKEJIEepl OChl Makamana kentipuireH. AsnsiaraH HoTwkenep IIOb sxoGamapabr
OackapyablH "KeHUIIeTireH" HYCKAChIH KaKeT €TeTIH/IITIH alKbIH KOpCeTe/Ii.

Tyiiin ce3nep: ILLIOBb cyObekTiiepi, MUKpPO KacIOpbIHAAp, *kobamapabl Oackapy, OusHec-
OipiKTep, MHHOBALUSIIAP, KOCIMOPBIHHBIH 6CY1

Mukan B.*, Sarkambaeva S.G.
Development of project activities in small and medium-sized businesses in Kazakhstan

Abstract. Small and medium-sized businesses (SMEs) make a key contribution to the coun-
try's economy in terms of employment, innovation and growth. The development of project activi-
ties can play a significant role in facilitating this contribution, but SMEs require less bureaucratic
forms of project management than those used by larger traditional organizations. This article pre-
sents a study to determine the nature of project management required by SMEs, and its results. The
research findings very strongly suggest that SMEs need a "lightweight" version of project manage-
ment.

Keywords: small and medium enterprises, project management, business units, innovation,
enterprise growth
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Meiipmanona JL.E.
MesxayHapoaHbI YHUBEPCUTET HH()OPMAIIMOHHBIX TeXHOJIOTHH, AnMatsl, Kazaxcran

IPPEKTUBHOCTDb IPUMEHEHMUSA YIIPABJIEHUS ITPOEKTAMU B
YHPABJIEHUN YEJIOBEYECKUMHU PECYPCAMHU

MeiipmanoBa Jlaypa Ecm0aeBHa, MarucTpaHT BTOpOIrO Kypca CIELHAIbHOCTU «YTIpaBje-HUE
npoeKTaMu» MexXTyHapOJHOTO YHUBEPCUTETa HHPOPMALIMOHHBIX TEXHOJIOTUH.

AnHoTanus. CiennaincThl 1o epCoHaTy BO3MIIABISIIOT PEBONIIOLIMIO Ha paboueM Mecte. Bonee pa-
3yMHBII ITpreM Ha paboTy, MHUIIMATUBEI IO KyJIbTYpe Ha padoueM MecTe U IIOBCEJHEBHAs paboTa - Bce
9TO MPUOPHUTETHI B OTPACIH, & 3TO 03HAYACT, YTO yIpaBlieHHe poekTamu it Y UP Hukoraa He ObIIo
oosee BaKHBIM. DaKTHUECKH, CIIELUAIUCTHI 110 IEPCOHATY BCE Yalle MPUMEHSIIOT HHCTPYMEHTHI yIpaBiie-
HUSI MIPOEKTaMM Ul yJIy4IIEHHs CBOMX IPOLECCOB M paboumx mporeccoB. B 3Toil cratbe MBI 00CyIuM
NpEeUMylIC€CTBO MPOCKTHOTO MCHEIKMEHTA JIJIA 3(1)(1)GKTI/IBHOCTI/I yrpaBJICHUA YCJIOBEYCCKUMHA U BA)KHOCTH B
YYP UHCTpYMEHTOB U METO/IOB YTIPABIECHUS TPOEKTAMHU.

KuaroueBble cjoBa: ympaeineHHe uyenoBedeckumu pecypcamu (YUP), wmerompl ympaBiieHue
MIPOECKTaMU, IPEUMYLIECTBO YIIPABICHUSA IPOEKTAMMU, IPOEKTHBIN MEHEIKMEHT, YIIPABIECHUE IEPCOHATIOM

Meiipmanosa JLE.

AJIAM PECYPCTAPBIH BACKAPYJIA 5KOBAJIAPJIbIl BACKAPY bl KOJIJIAHY JIbIH
THIMALIITT

MeiipmanoBa Jlaypa Ecm0aeBna, XanblkapaiblK akmapaTrThlK TEXHOJOTUSIIAD YHUBEPCUTETIHIH
«Kobamaper 6ackapy» MaMaHABIFBIHBIH €KIHII KYPC MarUCTPaHTHI

AnmaTtna. Anam pecypcrapbsiH 0ackapy MaMaHIapbl )KYMBIC OPHBIHAAFBI PEBOJIOIMSHBI OacKapabl.
AKBUIITBI KaApIapAb! ipikTey, )KYMBIC OPBIHIAPBIHAAFEI MOJIEHN OacTaManap ’KoHe KYHIEMIKTI )KYMBIC — Oy
CaJlaHbIH OaCBIMJBIKTAphl, JIEMEK aJaM pPecypcTapbhlH Oackapy YIIiH jxo0anapisl Oackapy elKamiaH
MaHpI3Abl OosiraH emec. LIBIHABIFBIHAA, afaM pecypcTapblH Oackapy MaMaHJapbl KYMBIC MPOLECTEPiH
KaKcapTy VIIH jko0amapiabl Oackapy KypangapblH KkeOipek KommaHaael. byn Makamama 06i3 amam
pecypcTapelH 0ackapy THIMILIIN VIIH KOOaJbIK MEHEPKMEHTTIH apThIKIIBUIBIKTAPBIH KOHE aaaM
pecypcTapbiH 6ackapyaa skobanapasl backapy Kypaigapbsl MEH 91iCTepiHiH MaHbI3AbUIBIFBIH TATKbUIAHMBI3.

Tyiiin ce3mep: amam pecypcrapsiH 0Oackapy (APB), »xobamapapl Oackapy omictepi, »xoOamapmbl
OacKapyabIH apTHIKIIBLIBIFRL, )K00aIap bl OacKapy, MepCoHaNIbI 0acKapy
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BBeagenue

B nacrosiiiee Bpemst yrpaBiieHHE IPOSKTaMU CTaHOBHUTCS BCe OoJiee pacrpoCTpaHEHHBIM SB-
JIEHUEM B IPYTUX OTPACISIX, B TOM YHCJIE B TAKOW OTPACIN KAK YEJIOBEYECKHUE PECYPCHI.

VYpaBiieHue 4elnoBEe4ECKMMH PECYPCAMU - 3TO IPOLECC MPEJOCTABICHHS OpraHU3aIMK YeJI0-
BEUYECKUX PECYpPCOB Ui YAOBIETBOPEHHUS KaK IMOCTOSHHBIX, TAaK U KPATKOCPOUHBIX pabounx Tpedo-
Bauwii [1]. Pons YUP B ynpaBienuu npoekTaMu O4eHb BaxkHa. D10 oAaHa u3 10 ocHOBHBIX o0acTeit
nporiecca yrpasieHus npoekramu B PMBOK (KHura 3Hanuii mo ympaBieHUIO MpoeKkTamu) [2].
Wrak, niaHupoBaHUE YEIOBEYECKUX PECYPCOB U YNPABICHHUE NPOEKTAMH €CTECTBEHHO HAYT pyKa
00 pyky. Crnenmanuctsl B obsactt YUP ecTh B KaXJ0i KOMIAHWHU, & B OOJIBIIMHCTBE CPEIHUX U
KPYIHBIX KOMIIAHUW €CTh LieJble OTIENbl U MOJApa3/esICHNUs, CBA3aHHbIE C YIPABICHUEM JIIOJIbMHU.
Tak, BO MHOTMX KOMIaHMSIX €CTh TaKW€ CTPYKTYpPHBIC 3JIEMEHTHI Kak OTJIeN Kak 1moadopa u Haitma
NepcoHasa, BHyTPEHHUX KOMMYHUKAIMH, 00y4eHHs U pa3BUTHUS, OpeHIa paboToaaTels, pa3IndHbIe
JpyTUe KaJpOBhIE CIYKOBI.

Takoe ycunenue 3HaunmMocty YYUP cnennaincToB CBS3aHO € TEM, YTO M3 roja B TOJl HA PhIH-
Ke oOparaercst Ype3BblYaitHO OOJIBIIOE KOJIMYECTBO KAHIUAATOB, HAXOASIIUXCS B IIOMCKE paboyuero
MECTa, B TO BpeMs KaK KOMIIAQHHSIM TPEOYIOTCS CIEIUAIMCTBI, UMEIONINE MUPOKYIO IKCIEPTU3Y U
ocoOble TuuHbIe KauecTBa. CTAaHOBUTCS OYEBHUIHBIM, YTO ISl BOBJICUEHUS TaKUX CIICLUATIHCTOB CO
CTOPOHBI KOMIIAaHUH TPeOyeTCsl He MPOCTO BBIOOP KaHIUAaTa, TpeOyeTCs MPUBJICYCHHE €r0 BHIMA-
HUS, 3aBOCBaHHUE €r0 PACIONOKEHHS U (POPMUPOBAHUE KelaHUsl paboTaTh UMEHHO B 3TOH KOMIIa-
Huu [3]. ImMenHo mosToMy B Hactosimiee Bpemsi B cepe YUP akTUBHO pa3BHBAETCSl MPOSKTHBIN
MEHEJKMEHT. XOTs CHEUUATUCTHI M0 MEPCOHAITY MOT'YT HE HPUBBIKATh K MJIAHUPOBAHUIO U YIIPAB-
JeHn0 (OPMABHBIMU MPOEKTaMH, MHOTHE JIEUCTBHS, KOTOPbIE OHU BBITIOJHSIIOT, HA CAMOM JIeJie
SIBJISIFOTCS IPOEKTaMU.

Hamnpumep, npupiieueHrne HOBBIX TaJaHTOB, 3aIyCK W BBIIIOJHEHUE MPOrpaMM OOYUYEHHUS U
pa3BUTHUS, 3aBEPIICHUE €KETOJHBIX 0030pOB MPOU3BOIUTENHFHOCTH U 3apa0OTHOM IIATHI - BCE ATO
MPOEKTHI, KOTOPhIE HEOOXOAUMO 3aBepIIUTh KoMaHaaM oTAena YUP. JlomomHuTenbHbIE MpUMEPHI
3TUX MPOEKTOB:

— IPOrpaMMBbI pueMa Ha paboTy CTa)KepoB;

— IPOBEJIEHNE KOMAaH]IHBIX MEPOIPUSIITHIL;

— MMPOTPaMMBbI OOYYEHHS U Pa3BUTHSA,

— yIpaBlieHUE ONepalusIMHi Ha paboueM MecCTe;

— ONTUMH3AIMS BUPTYaJIbHOTO 0TOOpA JIJIsl pa3pO3HEHHBIX KOMAaH/I.

Pe3yabTaThl

Hcnonb3oBanue GopManbHBIX MPOLECCOB, MPOLEAYP U HHCTPYMEHTOB YIPABJIEHUS ITPOEKTa-
MU MOKET MIOMOYb CHU3UTh PUCKHU U MOBBICUThH YCHEIIHOCTh BCEX 3TUX JOJITOCPOYHBIX JAEHCTBHI C
IIEPCOHAJIOM.

XOTsl CHeUUaNuCThl 10 MEePCOHATy MOTYT HE NMPUBBIKATh K IJIAHUPOBAHUIO M YIPABICHUIO
(bopManbHBIMU MTPOEKTaMH, MHOTHE JICHCTBHUS, KOTOPbIE OHU BBIIIOJIHSIOT, HA CAMOM JIEJI€ SIBIISIOT-
Csl IPOEKTaMHU.

B Hacrosiiee Bpemsi CO31aHO MHOXECTBO IIpOrpaMM UM mpuioxkeHuil mis YUP, umeromux
CBOEGH IIeNbl0  aBTOMATH3ALMI0 pacyera 3apIuiaThl, ONTHUMM3AIMI0  aIMHUHHCTPATHUBHBIX
OIIEpAIMOHHBIX 331a4 [4]. DTO 3HAYUTEIBHO COKpAILAET BPEMEHHBIE 3aTpaThl crenuanuctel Y YP
Ha OIEPaLlMOHHBIE MPOLECCHI, TEM CaMbIM, BBICBOOOXKIasi BPeMs Ul HECTaHJAPTHBIX 3aj1ad, Tpe-
OyIOImHMX 0CO00r0 MOAX0/a, TAKUX KaK IMpPUBJICUCHHE, PA3BUTUE U COXPAHEHUE JTyUIIUX TaJaHTIIH-
BBIX COTPYHUKOB B KOMIIaHHH.
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JleiicTBUsI B paMKax MpoOLEcca YIPABJICHUS YEIOBEYECKUMHU PECYpPCAMM IPOEKTA BKIIIOYAOT
OLICHKY, IUTAaHUPOBaHUE U MPUOOpeTeHIE HEOOXOAUMBIX PECYPCOB MPOEKTA, a TAKXKE YIPaBICHUE U
pa3BUTHE KOMaH/bI IPOEKTA.

HexoTopbie U3 pe3ynbTaToB 3TOr0 Mpoiiecca BKI0YaoT [S]:

— IJIaH YIIPABJIEHUS PECYPCAMHU;

— CTPYKTYpHas pa30uBKa pecypcoB (C YKa3aHHEM, KTO UTO JeNaeT U KTO KOMY ITOAYUHSETCS);

— IJIaH YKOMILJIEKTOBAHUS [IEPCOHAJIOM, BKJIIOUasl KaJleHAaph UM PacliCaHue, KOI1a HYKHbI
JIOIY;

— UHCTPYMEHTHI OIICHKH MPOU3BOJUTEIBHOCTH KOMaHbl, TAKME KaK OMPOCHI U TECTHI CIIO-
COOHOCTEH.

Kak BumuTe, 3TH IEHCTBUS B PE3YIbTaThl MOTYT OBITh MOJIC3HBI JUISI TUIAHUPOBAHUS M yIIPaB-
JeHus 000 KOMaHAOH, BKIIOYas OTAen KaapoB. Ho mporeccsl yrpaBieHHUs MPOEKTaMU TaKxkKe
MOTYT MOMOYb CIIELUATIUCTaM I10 MEPCOHAILY BBINOJIHATH MHOTME U3 O0XKMJIAEMBIX 3aj1ad U JAeil-
CTBUH, oOecrieunBasi O0JIbIIYIO CTPYKTYPY.

Hcnonb30BaHre MHCTPYMEHTOB U MPOLIECCOB MTPOEKTA MO3BOJIAET Balllel KOMaH/1€ UCII0Nb30-
BaTh ICHTPAIM30BAaHHYIO CTaHAAPTU3UPOBAHHYIO 0a3y JAaHHBIX Ui CBOMX KIIOUEBBIX JCWCTBUU.
Kpome Toro, mabions! (Hampumep, abJOH ajanTallid COTPYAHMKOB) M BakHas WHQoOpmanus
(Hampumep, onKrcaHus JOHKHOCTEH U PYKOBOJACTBA 10 COOECEI0BAaHUIO) MOTYT XPaHUTHCS B JIFOOOM
MECTE, TIOCTYITHOM JIJIsI BCE KOMAH/bL.

HekoTopsie u3 npeumyiecTs ynpapieHus npoekramu ains Y YP Bkirouaror:

1) co3nanue craHAapTU3UPOBAHHOIO 3alIMCAHHOTO IIpoliecca HaiMa,

2) ycTaHOBJIEHHE MOKa3aTeeil MPOU3BOAUTEIBHOCTH U MMPOU3BOIUTEIBHOCTH JIJIsl KOMAH/IbI;

3) opranu3anus, JOKYMEHTUPOBAHUE U XpaHEHHE MH(OPMALUKU O COTPYIHHMKAX U MOTEH-
LHUAIbHBIX COTPYIHUKAX;

4) oTcneXMBaHUE 3aTpaT HA HAWM B COOTBETCTBUU C OIO/KETAaMH U TIPOTHO3AMHU;

5) cBs3bIBaHHE 3aTpaT Ha YEIOBEUECKHE PEeCYpChl (HarmpuMep, Habop nepcoHana) ¢ haKTHIeCKUMU
Ou3HeC-pe3yJIbTaTaMH.

Ob6cy:knenue

TepMuH «IpOEKTHBIH MEHEIKMEHT», KOTOPbIM MpU3HAET 000l cHenuanucT 1mo Kajapam —
«CHM)KEHHME PUCKOB». YUP CHMXKAIOT pHUCK B YIPaBICHUU YEIOBEYECKMMH PECYpCAMM OpraHH3a-
L[UH, YIIPABJISAsA BCEM IPOLECCOM OT MIEH 10 MUIAHUPOBAHUS U CO3AAHUA 10 UCIIOJIIHEHUS U pa3BeEp-
THIBaHUS.

1. IIpumeHeHNEe MPOEKTHOIO MEHEKMEHTA B YIPABICHUH YEIOBEYECKMMHU pecypcaMu I10-
BBICUTH 3(P(PEKTUBHOCTh U OOIIYI0 MPOAYKTUBHOCTh KAaK C MOMOIIBIO Pa30BbIX MPOEKTOB, TaK M C
MOMOIIBIO TEKYIINX KAJAPOBBIX 33J1au, TAKUX KaK €KEeroHble 0030pbl TPOU3BOAUTEILHOCTH.

2. YmpaBieHue IpoeKTaMyd MOKeT IIOMOYb CIIEUAINCTaM IO MEePCOHANY CIEIYIOIIUMHU CIO-
cobamu:

3. JlaeT BO3MOXXHOCTH OBICTPO HMH(POPMHUPOBATH PYKOBOJACTBO O TOM, KaK OCYIIECTBIISIETCS
paboTta nmepcoHana B opranu3zauuu. [Ipm 5TOM MOXKHO MOJIYYUTh MPEJCTAaBICHUE O PYKOBOJCTBE U
3aMHTEPECOBAHHOCTh B  OTHOIIEHWM NPUOPUTETOB KOMaHAbl B  Cilydae KOH(IUKTOB
WM OIPAaHUYEHHBIX PECYPCOB.

4. Tlo3BOMSIOT JOOUTHCS OOIIEH BHAMMOCTH OOS3aTENHCTB COTPYAHHKOB OpPTaHU3AIMH IS
BBISIBIICHUS U Pa3pelIeHUs TOTEHIUAIbHBIX BPEMEHHbBIX KOH(IUKTOB.

5. JlaeT BO3MOKHOCTh YCIIEIIHO TJIAaHUPOBATh KBapTajibHbIE U TOJIOBbIE LEIH U JAECUCTBUS C
MOMOIIIBIO METOOB U CTPYKTYP IJIAHUPOBAHUS MPOEKTOB (Takux Kak Agile).

6. 1103BOJISIIOT YyAYYIIUTH B3aUMOAEHCTBUE C APYTUMH OTAEIaMU U MEPCOHAIOM C MOMOILBIO
TaKUX UHCTPYMEHTOB, KaK OTUETHI IO MPOEKTaM, HH(OPMAIIMOHHBIE ITAHEIN U BCTPEUH IO CTaTYCYy.
UeTkre OCHOBHBIE ATallbl MMPOEKTA TAKKE MOTYT YIYUYIIMTh KOMMYHHKAIMIO, TIOBBICUTH ITPO3pay-
HOCTb U ITOBBICUTH JOBEPHE 3aMHTEPECOBAHHBIX CTOPOH.
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7. I103BONSIIOT BU3yaau3UpOBaTh MIPOLECC HaliMa (MCIOIb3ysl TAKOM MHCTPYMEHT, KaK JJ0cKa
Kan6aHn), 4T0ObI NOHATh, IJI€ HAXOAATCSA NMOTEHUUAIbHBIE PEKPYThl U 0XKUJAETCS JIU 3allOJIHEHHUE
BaKaHCH MPH HEOOXOAUMOCTH.

8. IIpenocraBisieT BO3MOKHOCTh MCIIOJIb30BaTh MHCTPYMEHTBI YIIPABICHUS BPEMEHEM U OT-
CIIe)KMBAHUS, YTOOBI y3HATh, HACKOJBKO NpoAyKTHBHA pabora YUP. JlaHHBIE HHCTPYMEHTHI TIOMO-
raloT CIPOTHO3MPOBATH, CKOJIBKO BPEMEHM 3aliMET BBINOJIHEHHE OYAYIIMX 3a[a4, TAKXKE BBIABIISIET
HECOOTBETCTBHS MEXKy COTPYJHHKAMH, KOTOPbIe pabOTalOT JIyUIlIe WK XYyXKe.

9. Ilo3BossieT ynydylIUTh B3aUMOJEHCTBME KOMAaHJbl U 3aMHTEPECOBAHHBIX CTOPOH, YTOOBI
YCKOPUTh KOMaHAHYIO J€ATEIbHOCTh U COKPAaTUTh BEPOATHOCTh HelomoHMMaHus. Hanpumep, un-
CTPYMEHT IIPOBEPKU U YTBEPIKIEHUS MOXKET UCIOJIb30BATHCA ISl IPOCMOTPAa U KOMMEHTHUPOBAHUS
pe3oMe MOTEHIUANBHBIX KaHAWIAaTOB, IO3TOMY CIICUAIUCTY OT/Aea KaJIpoB He OyaeT HaJoOHOCTH
OTIPABIATH JOKYMEHTBHI 110 3JIEKTPOHHOM MOYTe TyJa U 00paTHO PYKOBOJIUTENSAM OTAEIOB [6].

Kak moka3pIBaroT BBILICYKA3aHHBIE OINPEIEICHUS, yIpaBieHue npoekramu mist YUP naer
BO3MO’KHOCTb BBINOJIHATE MHOTHME KPUTHUYECKH Ba)kKHbIE JEHUCTBHs ObIcTpee U 3¢ (eKTUBHEE, yeM
KOT1a-7T100.

3ak/ro4yeHue

IIpenocraBnsgeM pekoMeHIalMK 17l KoMaHapl YUP, KoTopble MOI'YT U3BJI€Yb y CIIELUAIMCTOB
10 YIPABJIECHUIO MPOEKTAMH [ 7].

1. Hauars ¢ moTpebHOCcTel. XOpoline MEHEIKepPhl TPOCKTOB HE HAYMHAIOT CBOIO paloTy C
Ha3BaHHOI'O MPOEKTAa; OHU HAYMHAIOTCA ¢ MOTpeOHOCTU. OTAEN KaJpoB OpraHu3alui MOXKeT Ooiiee
YCIICUIHO TUTAHUPOBATh KBapTalIbHbIE 1€, UCIIOJIB3YS TOT e MeToa. BMecTo Toro, 4Tto0b! peanu-
30BBIBATh MPOEKTHI UJIM HJIeU (HAlIpUMep, HOBBIH IJIaH MPOBEPKHU FPPEKTUBHOCTHU MIIH IPEUMYIIle-
CTBa NapTHEpa) M3-3a IPEANoaraeMoro TpeOOBaHUS, HY)KHO HCKAaTh pealbHbIE MOTPEOHOCTH.
MoXHO clienath CIeAyIIUM 00pa3oM: peryisipHO ONpalIuBaTh COTPYAHUKOB OpraHU3alMM, 4To-
Obl BBICHUTH, KaKue camble OOJIbLIME MPOOJIEeMbl BOSHMKAIOT Ha padoTe, a 3aTeM MepexouTh K
IJIAHUPOBAHUIO PELICHUM.

2. lenerat. PykoBoaUTENN MPOEKTOB SBISAIOTCA TJIaBHBIMU JejieraTaMy. XOTs OHU, BO3MOX-
HO, SIBJISIFOTCSI CAaMOM BayKHOM CTOPOHOM ycliexa IIPOEKTa, Ha CaMOM JIEJI€ OHU HE CO3Jal0T HUKAKUX
KOMITOHEHTOB MPOeKTa. BMecTo 3TOro oHn coOMparoT JTy4IInX JIOAeH AJis BHIITIOJHEHUS 3TUX 33a/a-
HUH, IEJETUPYIOT 3aJa4M U 3aT€M YIPABIISIFOT UX BBINIOJTHEHUEM.

B 2019 rony 51% pykoBoauTeneit otaena KaapoB 3asBUIIU, YTO UX OT/AEIY HE XBaTaeT Mep-
COHaJIa JUisl MoJiiep KaHus ux paboueil Harpy3ku. A B IpOIJIOM 3aJjauu, KOTopble oTBiIekanu YYP-
OTJIeNIbI OT YEJIOBEUECKUX IPUOPUTETOB, BKIIOYAIIU B ce0sl TaKKe 3aa4u JIUJIEPCKOTo OOIIEeHNs, KaK
YIIPaBJIEHUE OTHOIIEHUSIMU C WIEHAMHU COBETAa AUPEKTOPOB, IIJIAHUPOBAHUE PEarMpOBaHUs Ha 3aK0-
HOJaTeNbHbIE MOTPEOHOCTH M YIpaBJICHUE TJIaHAMU KOPHOPATUBHOM COLIMAIbHOW OTBETCTBEHHO-
ctu. Bce 310, 6€3yciioBHO, MpaBUWIIbHBIE YCHIINS, HO OJIMH YEJIOBEeK (MM JIaXke OJJHa KOMaH[Ja) MO-
KET cAeNaTh TOJBKO TaK Xopomo. BOT TyT W mpHXOAWUT HAa MOMOIIb JAelerupoBaHue. [ 1aBHOe B
JAHHOM METOJIe YOeTUThCs, UTO BCE WJICHBI KOMaHbl HACTPOEHBI Ha TO, YTOOBI COCPEOTOYUTHCS
Ha MOTPEeOHOCTAX, KOTOpble Hanbosee BaxHb! st YYUP, n Ha Tex Bemiax, B KOTOPbIX OHHU IMpeycIie-
BaIOT, @ 3aTEM JI€JIETUPOBATH OCTAIBHOE.

3. Co3nmatb cTpykTypy. i ycriexa npoeKTHbIM KOMaHIaM HYy>KHa CTPYKTypa, U 3TO TO, YTO
IpeaaraloT MeHeKepbl MPOeKTOB. OHM YCTaHABIIMBAIOT BEXHU, BCTPEUU U OTUETHI YEPE3 PETyJIsip-
HbIE MPOMEXYTKH BPEMEHU. DTH OKUJAAHUS [TIOMOTal0T BCEM HE COMTHCS C ITyTHU U MO3BOJIAIOT JIerye
3aMETUTH MOSIBJICHUE PHUCKA.

BceM BbIrofiHa CTPYKTypa U YETKHE OXKUAaHUA. be3 3TUX Benie TpyIHO TOCTHYb ITOCTABIICH-
HBIX 1ieneil. UToObl COTpyIHUKN MOOMBAIUCH ycrexa, UM HEoOXOIUMO YeTKO c(hOpMYIHpOBATH
OKUJIaHUS C MEPBOrO JIHSA M PETYNIAPHO MPOBEPATh paboTy MeHepkepa. Jlyumie Bcero mogouayT
HanboJiee YeTKue ¥ KOHKPETHbIE HHCTPYKLIUHU MO YCEPAHOI paboTe, CBOEBPEMEHHOCTH M COOIIOIe-
HUIO CTaHAAPTOB KOMITAHUHU.
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Korga neno poxomut no YUP, BHenApeHUE CTPYKTYpPhl MOXKET IPOUCXOINUTH PA3HBIMU CIIOCO-
0aMu - YETKOE OIMCAHME JIOJDKHOCTHBIX OO0SI3aHHOCTEH, peryssipHble OOILIECTBEHHbIE COOpaHUs
Bceil KoMaH 1bl, (hOpMaNIbHBIE IPOIECCHI TPOBEPKH F(P(HEKTUBHOCTH U TaK Jlajee.

4. IlomyunTh MOAJEPKKY CTEUKXOJIEPOB. YCIHEUIHOE YIPABICHUE IPOEKTOM TpeOyeT CHUlb-
HOM NONJEPKKU CO CTOPOHBI CIIOHCOPOB MJIM BBICHIETO PYKOBOJCTBA. [lomyueHue mnopnepKku
IIPOEKTa OT BBICIIEIO PYKOBOJCTBA ITOMOIaeT 00ECHEeUUTh COOTBETCTBUE L€JIeH KaXJIOro MpoeKTa
IIPUOPUTETAM OPraHU3alUH, IIOMOraeT CO34aTh YEMIIMOHOB 110 3aBEPLICHUIO IIPOCKTA U IIOKA3bIBACT
OT/EJIbHBIM YJI€HaM KOMaH/Ibl, HACKOJIBKO IPOEKT BAXKEH J1JIs1 OOILEro ycrexa KOMIaHHH.

Ycumust YUP MoryT BEIUTpaTh OT TOTO K€ MOAX0/a - OyIh TO pa3BepThIBAaHHE HOBOTO Habopa
OCHOBHBIX IIEHHOCTEH WJIM BBEJIEHHE HOBOI'O Ipoliecca pacyera 3apadOTHON IUIAThl, BALM YCHUIIMS
PHUCKYIOT TOTEpIIeTh Heynauy 0e3 Mmoanep Ku cBepxXy. lIpuBiiekaiiTe pyKOBOJACTBO K NPHUHSITHIO
peleHui Uiy, 4To elle Jyuule, yoeaurech, 4yro y YUP ecth MecTO 3a CTOJIOM HCIOJIHUTEIbHON
KOMAaH/IbI.

5. HBecTUpyHTE B IPAaBWIBHYIO TEXHOJIOTHIO. MHOTHE MEHEIKEPBI IIPOEKTOB HUCIIOJIB3YIOT
KaKOe-TO IPOrpaMMHOE OOeCIeueHue AJsl yIpaBIeHUs! IPOEKTaMHU JIJIsl BBIIIOJIHEHUS CBOEH paOOTHI.
Ho Tte, KTO MCHOAB3yeT TaKOM MHCTPYMEHT, COOOIIAOT 00 yIy4IlIeHUHd KOMMYHHUKAIUHU, Oosiee Bbl-
COKOM KayecTBE€ MPOIYKIIHH, 00JIee CTPOroM COOJIOEHNUU CPOKOB U OIOPKETa M MOBBIIICHUH YI10-
BJIETBOPEHHOCTHU KJIMEHTOB.

PykoBOAUTE KPYNHBIMU NPOEKTaMU 0€3 MPaBUIBHOTO IPOrpaMMHOr0 odecredeHus: Oblo Obl
TUTAHWUYECKUM, €CIIM HE HEBO3MOXHBIM, yCwiveM. M 3TO He TOJIBKO YIpaBI€HUE IIPOCKTaMHU.
BosbmHCTBO MpogecCHOHAIOB B HALIM JHU MOTYT H3BJI€Yb OOJBLIYIO HOJb3Y U3 TEXHUYECKHX
peumieHuii. YYUP HuueMm He oTiamyaercs.

Ha peiHKE npencTaBieHbl THICSIYM MHCTPYMEHTOB, KOTOPBIE YJOBJIETBOPSIIOT CaMble pa3HbIE
TEXHOJIOTUYECKHE MOTPEOHOCTH B MPOrpaMMHOM O0ecTieueHUH JJIsl IIepcoHalia - Bce, OT ylpasJe-
HUS JIBIOTAMHM JI0 AaHAJIU3a IPOU3BOJUTEIIBHOCTH, OTCISKUBAHNS HaliMa U IPU3HAHUS COTPYIHUKOB
U T.A.

ITockonbKy Ha pbIHKE TaKk MHOTO peIIeHHUIl, BaKHO BHIOpAaTh TE€, KOTOpbIE ACHCTBUTEIHHO
yilydiaT pabouyuil mpoiiecc B ynpaBIeHUH YEI0BEYECKUMU PECYpPCaMU B OpraHU3al|H.
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Abstract. HR management professionals are spearheading the workplace revolution.
Smarter recruiting, workplace culture initiatives, and day-to-day work are all industry
priorities, which means project management has never been more important for HR
management. In fact, HR management professionals are increasingly using project
management tools to improve their processes and workflows. In this article, we discuss the
benefits of project management for the effectiveness of human management and the
importance of project management tools and techniques in HR management.
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Abstract. The study describes the existing methods for quantitative and qualitative risk analysis
and risk assessment software. The field of mathematical modelling is very much developing in economics,
allow-ing for more in-depth research. Risk management also requires accurate justification of decisions
about the importance of risk, which is made possible by accurate quantitative calculations, including
mathematical modelling. The decision-making process within the project is based on the results of visual
analysis, i.e., the study of the risk profile and the cumulative risk profile derived from the simulation.
This research shows that quantitative risk methods in the project manager's toolkit are helpful in ob-taining
complex calculations, but risk management cannot currently exclude the role of a project risk manager
from the risk assessment pro-cess.
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Introduction

Every business or project inevitably faces uncertainties and risks that threaten its existence
along the way. Project risk management is concerned with identifying and controlling risks before
they occur [1]. During the project phase, various risks occur that can reduce performance and even
lead to project failure. Therefore, the application of project risk management is important to
achieve optimal performance in projects [2]. The risk management system is designed to provide
an ideal balance between generating profits and reducing the costs of an enterprise and aims to
integrate into the company's global management system, operations, and business plans. The
risk management system will be most effective only if this factor is observed [3]. Both
quantitative and qualitative methods are used to assess risks. Mathematical modelling belongs
to the group of quantitative methods which provide a comprehensive assessment of the
probability of risk and harm but have the disadvantage that they require the involvement of
competent experts. Quantitative methods are more labour-intensive, but identify different
alternatives for decision-making [4].

Qualitative risk analysis

Risks in the implementation of IT projects can be divided into three groups: risks related
to the quality of the product being developed; risks related to the speed of development; risks
related to the budget allocated for development. Shifting the focus to one group causes a change in
the oth-er two. If you want to implement a project quickly and inexpensively, prepare for the
appropriate
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quality. You need to quickly get a high-quality result, provide the necessary budget, work to dead-
lines. IT projects are becoming larger and more deeply integrated into the business ecosystem. The
focus today is no longer just on automating business processes, but on making them as efficient as
possible in a short time. The business does not only develop digital products — it strives to create
unique offers for customers and release them to the market faster than competitors. Against this
background, the timing of the project is becoming increasingly important: if competitors release a
similar product earlier, all efforts will be wasted. Quality requirements are constantly growing. To-
day, a high-quality product implies not only a user-friendly UI/UX, high performance, security, and
availability. There is an increasing need in business professionals with both strong technical skills
and industry knowledge [5].

Practical recommendations for managing IT project risks. Project risks require individual con-
sideration and analysis, but the industry has already developed a set of practices that reduce the
likelihood of major risk factors. Against the background of a fast pace and at the same time high
uncertainty and unpredictability of results, it is not so much technical or organizational risks that
come to the fore, as the risks associated with the divergence in expectations: business and IT team,
users and business, business and partners, IT team and users. The technological world is developing
very quickly, the initiator of the project often does not fully understand what exactly he will receive
at the end of the project, because the vision of the final goal is formed after a series of experiments
and testing hypotheses. If you do not establish business interaction with the IT team, the amount of
work will increase, the development time will increase, and the budget will swell. That is, the result
obtained in all parameters will differ from the expectations of the customer [6]. To prevent disap-
pointment, it is recommended to consider the following points:

1. It is necessary to accurately identify all stakeholders of the project, that is, all persons who
have certain requirements and expectations for the project and, equally important, can influence it
(from a financial, organizational, regulatory point of view). The main task is to identify their expec-
tations and concerns. This way you will eliminate the situation when at the final stage of work, it
suddenly turns out that everything that has been done does not suit one of the key stakeholders, who
up to this point did not take an active part in the project.

2. It is necessary to create a single information field for stakeholders and project participants.
All initial information and agreements on the project should be recorded, and it is better to do it vis-
ually. First, because visual information is better perceived. Secondly, it will always be possible to
return to the fixed source version in case of dispute or doubt. The project roadmap, which reflects
the tasks and the order of their implementation and is publicly available, will provide a unified view
of the project for everyone who needs this information, will quickly provide answers to many ques-
tions, which will save time on communication to find out the details.

3. Break down the project into small iterations (work cycles). Working in the mode of short
iterations allows you to quickly identify risks, blockers, problems and eliminate them. The more
work that is done before the problem becomes known, the more expensive it will be to fix the situa-
tion. Due to short periods, such additional costs are significantly reduced.

4. Establish regular feedback. This communication is provided by daily reports of the project
manager, weekly demonstrations of progress and results of work. As a result, all interested parties
regularly receive information about what is happening on the project. But such reporting is also use-
ful for the team itself. For example, if there is a tendency to increase the budget, which can be clear-
ly traced on the roadmap and in reports, the project manager can think in advance of cost optimiza-
tion options and offer them to stakeholders. And one more tip: you should always start with the
most important and complex, with what is critical for the project. This will allow identifying poten-
tial risks and adjusting the strategy even at the early stages of the project. The risks in the IT sector
are largely due to the specifics of the industry: they are associated not so much with the occurrence
of force majeure, but with the divergence of expectations and uncertainty of results. In addition, it is
necessary to consider the peculiarities of this industry:

1. IT is a young industry.
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2. Research is carried out constantly, innovations are introduced quickly.
3. The growth rate is very high. As a matter of fact, the IT industry is relatively young com-
pared to other industries.

Quantitative risk analysis

Quantitative analysis is performed in relation to those risks that, in the process of qualitative
risk analysis, were qualified as potentially or significantly affecting the competitive properties of
the project. The purpose of the analysis is to determine the probability of achieving specific project
goals, identify risks that require special attention, determine realistic and achievable goals for the
cost, schedule, or content of the project. While considering the risks of the project, determine:

1. Monitoring and management.

2. Management planning.

3. Qualitative analysis.

4. Identification.

5. Quantitative analysis.

6. Response planning.

The best project management solution is found when some conditions are left undefined. This
analysis presents a quantitative approach to project management decision-making under uncertain-
ty. The main methods of collecting and presenting data for quantitative risk assessment are:

1. Surveys used to quantify the probability of occurrence and impact of risks on project objec-
tives. The information required depends on the type of probability distribution used. For example,
for some widely used distribution models, you need to collect information about the optimistic, pes-
simistic, and most likely scenario, and for other models, you need to collect information about the
mean and standard deviations.

2. Expert assessment. Experts in this field, whether they are employees of the organization or
are engaged from outside (for example, experts in the field of engineering or statistics), confirm the
correctness of the data and methods.

3. Risk diagrams. A continuous probability distribution represents the uncertainty of values,
such as the duration of planned operations and the cost of project elements. A discrete distribution
can be used to represent uncertain events such as test results or a possible decision tree scenario.
Most widely used for risk diagrams are the triangular distribution and the beta distribution [7].

Methods of quantitative risk assessment:

1. Method for analysing the sensitivity of performance criteria.

2. Analysis of the expected cash value.

3. Decision tree analysis.

4. Simulation modelling.

Quantitative risk assessment based on Simulation.

The task of determining the duration of the project can be divided into two tasks — task project
planning (definition of project scope, scheduling, and resources) and objective quantitative assess-
ment of the additional time required to prevent the consequences of occurrence of risk events [8].

Application of simulation modelling

Simulation modelling (simulation) is a common type of analogy modelling implemented with
the help of a set of mathematical tools, special computer programs, simulators and special IT that
allow you to create processes in the computer's memory analogy, with the help of which you can
conduct a targeted study of the structure and functions of a real system in its "simulation" mode,
optimize some of its parameters.

Simulation modelling is a common type of analogy modelling implemented using a set of
mathematical tools, special simulating computer programs and programming technologies that al-
low using analogy processes to conduct a targeted study of the structure and functions of a real
complex process in computer memory in the "simulation" mode, to optimize some of its parameters.
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A simulation model is a special software package that allows you to simulate the activity of a com-
plex object. It runs through parallel interaction of computational processes in the computer, which
are analogous to the processes under study in terms of their time parameters (up to the time and
space scales). For this type of modelling, the synonym computer modelling is used. Since the simu-
lation model needs to be created, it requires special software - the simulation system. The specifics
of such a system are determined by the technology of operation, a set of language tools, service
programs and modelling techniques. The simulation model should reflect many parameters, the log-
ic of the behaviour of the simulated object in time (time dynamics) and in space (spatial dynamics).
Modelling of economic objects is related to the concept of financial dynamics of the object [9].

The use of qualitative and quantitative risk analysis: case study of «Kaztransgaz» JSC.

Using the example of Kaztransgaz JSC (KTG), we will analyze the risks of a large, export-
oriented company, which is currently listed on the RK exchange and has a positive development
trend. The activities of KTG and its subsidiaries and affiliates are commonly subject to impact of
production and non-production risks. KTG is aware of the importance of risk management as one of
the key components of the corporate governance system aimed at timely identification, assessment
and adoption of measures reducing the risks that may affect the achievement of strategic and opera-
tional objectives of the Group, as well as the company costs and reputation.

The objective of KTG risk management is to provide reasonable assurance of the strategic and
operational sustainability of the business. As part of the implementation of the vertical risk man-
agement process carried out by NC KazMunayGas JSC, identification, assessment, and monitoring
of the risks of the KTG Group of Companies is carried out in the Automated Risk Management
System (risk.kmg.kz) (hereinafter referred to as ARMS).

In the period from August 2 to October 1, 2019, key employees of all structural divisions of
KTG and its subsidiaries and affiliates were interviewed on such risk management issues as:

1) identification of risks that may affect the achievement of the goals of the KTG group of
companies.

2) the potential size of damage in case of realization of the risk is determined.

Below are the key risks of KTG and its subsidiaries and associates with the most significant
impact on the Company's activities.

In the KTG Group of Companies, 67 inherent risks have been identified, which have been as-
signed risk codes in accordance with the Unified Risk Classifier of KTG and its SDCs, risk owners
have been identified and action plans have been developed to minimize risks.

The group of companies KTG identified 21 key risks and displayed them on the Map of KTG
key risks.

1. Risk of non-fulfillment by counterparty banks of their obligations.

Due to the current difficult situation in the banking market in the Republic of Kazakhstan
there may be a default of the obligations on the part of financial institutions, which can lead to tem-
porary or complete lack of their ability ion to withdraw the company funds.

2. Risk of non-compliance with financial and / or non-financial covenants.

Since KTG is a borrower and / or guarantor when receiving and lending to its subsidiaries and
affiliates, it must comply with financial and / or non-financial covenants determined by the terms of
loans.

Risk of non-fulfillment of obligations in terms of gas supply under the gas sale and purchase
agreement (export)

The risk of occurrence due to several factors:

1. Increase in consumption in the domestic market.

2. Refusal to accept gas by the buyer.

3. Failure to fulfill obligations by the supplier.

Legislative changes in the requirements for doing business.

For the realization risks influenced by the following factors:
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1. Restrictions in the implementation of entrepreneurial (production and commercial) activi-
ties of KTG.

2. Transfer of more than 50% of a stake in a business to a third party.

3. Lack of inter-holding cooperation.

4. Uncertainties, with a dependence on key partner - the transition to market relations with
group companies KTG and JSC National Welfare Fund "Samruk-Kazyna" (the Fund), participation
in tenders for the hire of vehicles and machinery, by a team of KTG and the Fund on the common
companies’ basis.

Uncertainties associated with dependence on a key partner (PJSC Gazprom)

This risk may occur due to the following factors:

1. PJSC Gazprom's refusal to purchase Central Asian gas.

2. The reduction in export deliveries of gas PJSC "Gazprom" in Europe, including the
Ukraine.

3. The economic situation in Russia, a decrease in the volume of domestic gas consumption
in Russia.

4. Failure to fulfill contractual obligations by PJSC Gazprom or gas suppliers.

5. Availability of the resource base of the country supplying gas to -Gazprom” under contrac-
tual obligations.

6. The state of the world economy.

7. Climate conditions.

8. Political and economic situation in gas supplying / consuming countries.

9. PJSC Gazprom's policy with gas consumers.

10. The negative position of PJSC "Gazprom" in matters related to tariffs increase for the
transit of gas.

11. Increase in Russian gas production.

Fluctuation of tenge against the US dollar

There is a possibility of foreign exchange losses associated with changes in the US dollar ex-
change rate against the tenge, interest rates, the state of the market balance, inflation, economic and
political conditions.

Qualitative risk analysis is necessary, as was shown above, to exclude, minimize risks and to
maximize the benefits of KTG.

Based on the quantitative assessment of risks, we analyzed the financial and economic activi-
ties of the Group of Companies for 5 years; quantitative performance indicators are attractive for
investors intending to acquire shares in the company. According to the results of the quantitative
risk assessment done using the mathematic model, we analyzed the prices of the bottom of the first
shares of KTG, and calculated the following: correlation coefficient, covariance, variance, and ex-
pectation. There was conducted a comparative analysis of quantitative indicators of Kazakhtelecom
JSC, Kaztransgaz JSC and Kazakhtelecom JSC.

We also conducted calculations on the activities of the company JSC "KazTransGas", calcu-
lated its financial ratios, momentum in stock prices, the coefficients described above, however,
based on the analysis the project was found to be attractive to investors, but the risk analysis de-
scribed above does not allow to assess industry risks, strategic risks of the country, the volatility of
the the oil and gas industry and political risks in Kazakhstan. The calculations carried out in the
framework of our research were applied to this work.

Results

We have carried out a project analysis in two stages, each of which, in turn, is a complex pro-
cess, consisting of several sub-stages and involving the use of different approaches.

Stage 1. We used the consolidated balance sheet of Kaztransgaz (Figure 1) to analyse the ef-
fectiveness of the investment project. In terms of classical financial analysis, there is only one crite-
rion for assessing effectiveness - the presence or absence of profit from the project.
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Consolidated statement of profit and loss of Kaztransgaz JSC, bln. Tenge

2014 2015 2016 2017 2018 2019
Revenue 328.97| 374.32| 501.96| 581.76| 921.18|1 103.07
Cost of sales 242.47) 277.61| 348.45| 434.79| 678,10 884.93
Gross profit 86,50 96,71| 153.50] 146.96] 243.08| 218.14
Tmpairment loss on property. plant and equipment 0.00 0.00 0.00 0.00 0.00 0.00
General and admmistrative expenses -37.08] -27.34| -34.09| -21.45| -26.15| -42.34
Other operating income 14,200 11,37 7.44 5,06 6,12 10,13
Other operating expenses -6.21| -8.84] -3.69| -8.46[ -14.60 1.96
Operating profit 5742 71,90] 123.17] 122.11] 208.43| 187.90
Finance income 3,01 7.99] 13.25] 14,53| 13.88] 17.70
Financial expenses -15.27] -26.10| -27.21| -36.92| -38.98| -43.58
Income from exchange rate differences, net -15.02] -60.50 2,18 0,37 -11.56| -11.56
Share of losses of jointly controlled entities -37,18]| -101.24] -3.46 0.63] 16.75] 22424
Tmpairment of long-term mvestments held to maturity 0.00 0.00 0.00 364 1511 0.00
Profit before tax 7,04 -107,95] 107,93] 97.09| 203.64| 374,70
Income tax expense -13,12|  -1.53] -26,53| -24.65| -47.67| -39.92
Net profit 20,17| -109,48]  81,39] 72,44 15598] 334,79

Figure 1 - Consolidated balance sheet of Kaztransgaz JSC

The analysis is carried out in two main areas:

1) Evaluation of the effectiveness of investment costs (Figure 2) determines the degree of at-
tractiveness of the project in terms of its profitability. The efficiency analysis is calculated consider-
ing such indicators as discounted and simple payback period, net present value of the project, inter-
nal rate of return, return on investment.

Return on equity
=@=R0OA - Return on assets ROE - Return on Equity
y=0,0648x-0,1575

14,0%
12,0%
10,0%
8,0%
6,0%
4,0%
2,0% 0,0%
0,0%

2014 2015 2016 2017 2018 2019

Figure 2 - Effectiveness of investment costs

2) Assessment of the financial viability of the project, that is, an assessment of the company's
ability to pay off the project's obligations in full. It is carried out based on the settlement account
model, based on the control of the positive balance of funds in each of the planning periods. To as-
sess the effectiveness of an investment project from the point of view of the owner, investor, bank,
or government authorities, it is necessary to consider the various components of the project. If only
one set of performance indicators is formed, there may be a risk of inadequate presentation of the
project from the point of view of other stakeholders.
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Stage 2. Risk analysis is an integral part of any investment analysis. Investment risk is under-
stood as the occurrence of an unfavorable event, because of which the implementation of the project
may be threatened. There are two groups of risks:

1) Risks related to external factors. They are also called systemic or systematic, they are
caused by processes occurring in the external environment and can be reduced by diversifying in-
vestment objects.

2) Risks associated with internal factors that reflect the quality of the company's management
system and its general condition. Unlike systemic risks, internal risks can be mitigated through di-
versification.

We analyzed these indicators considering the JSCs’ news feed, the company's development
strategy, long-term plans, which are also described on the company's official website and financial
statements posted on KASE [10].

The following methods can be used in risk analysis:

The method of expert assessments, involving a risk assessment by a specialist, based on the
experience, knowledge, and intuition of the latter.

Statistical method - measuring risks using certain indicators that are calculated based on the
predicted values of the object's profitability.

Both groups of risks, without taking countermeasures, lead to the same result - financial loss-
es, while the magnitude of risks is directly dependent on the profitability of investment objects -
with an increase in profitability, risks also grow.

For solving specific problems in the process of investment analysis appraisers use different
methods that make it possible to obtain a quantitative assessment of investment activity from the
point of view of its individual aspects both statically and dynamically:

Horizontal, or trend method. In the process of using this method, the growth rates of invest-
ment indicators are calculated for a certain period - a month, quarter, or year. The method is used to
study the indicators of the reporting period and compare them with the previous period, to conduct
analytical studies to determine the dynamics of growth at different times. For comparison, indica-
tors for the previous period or a similar period of the last year can be taken, for example, the data of
the first quarter of the reporting period are compared with similar indicators of the first quarter of
the previous year.

It is recommended that the results of trend analysis be presented in the form of graphs to facil-
itate the determination of the trend line. We analyzed data for 5-6 years since the analysis is neces-
sary in the long term, excluding the period of the company's formation.

Vertical, or structural method. In the process of this analysis, the proportion of individual in-
dicators of the company's investment activity is calculated. Typically, the vertical method is used to
analyze investments, investment resources and cash flows from investment activities. Results ob-
tained using the vertical method are also presented graphically.

The comparative method is the examination and comparison of the same indicators in differ-
ent groups. For example, comparing the data of the company's investment activity and industry av-
erage indicators or the reporting indicators with the planned ones. The method is used for monitor-
ing the company's current investment activity. In the process of analysis, the degree of deviation of
the reported indicators from the normative ones is revealed, the reasons for these deviations are
clarified and recommendations for correction are formed.

The coefficient method (analysis) is based on calculating the ratio of various absolute indica-
tors of the company's investment activity among themselves. An example is shown in Figure 3.
During the analysis, the relative indicators of investment activity and their impact on the level of the
company's financial condition are determined. Most often, investment analysis uses the coefficients
for assessing the profitability of investment activity, the turnover of operating assets and invested
capital, and the coefficients for assessing financial stability.
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Figure 3 - Example of the coefficient method

The integral method (Figure 4) is usually used when buying securities to form the volume of
net investments in the investment object. Using this method, it is possible, by selecting an —effective
portfolio”, to reduce the level of risk and improve the ratio of the considered indicators in favor of
profitability.

Ne Price ai |d ai Ea-dai |(Ea-dai)"2|A&B  |Price bi |d bi Eb-d bi |(Eb-d bi)"2|B&C  [Price ci |d ci Ecdci |((Ecdci)*2|A&C
2014 8275 0.00] 0341 0.11606[ -0.0021 1050 0] -0.0062| 3.832E-05| -0.0022] 12160 0] 0.36076| 0.1301473] 0.1229
2015  755.0 -0.09| 0428 0.18344| 0.11156 770] -0.2667| 0.26048| 0.0678478| 0.1701 8606| -0.2923| 0.65303| 0.4264469| 0.27969
2016]  990.5 0.20] 0.144]  0.02065| 0.04345 726| -0.3086| 0.30238| 0.0914342| 0.1807 9280| -0.2368| 0.5976] 0.3571275| 0.08588
2017| 13315 0.61] -0.268 0.07202| 0.07297 1329 0.26571| -0.2719| 0.0739322| -0.048[ 14400] 0.18421) 0.17655 0.0311695| -0.0474
2018 1376.0 0.66] -0.322] 0.10378| 0.133 1477) 0.40667| -0.4129| 0.170451| 0.17954[ 21835] 0.79564| -0.4349| 0.1891225| 0.1401
2019| 1376.0 0.66] -0.322] 0.10378| -0.0413 909| -0.1343] 0.1281| 0.0164084| -0.1733| 33000) 1.71382| -1.3531] 1.8307618| 0.43589

0.3407 0.0999548| 0.05294 -0.0062 0.0700187| 0.05113 0.3608 0.4941292| 0.16951
0.3161563| 0.63276 0.2646104| 0.27489 0.7029433| 0.76274
0.9280411 -42.744759 1.9485104
Kaztransgaz Kaztransoil Kazahtelekom

Figure 4 - Example of the integral method

The choice of the method for the analysis of investment activity depends on which indicators
are required to be investigated during the procedure. It is not uncommon for evaluators to use all
analysis methods simultaneously, especially when a comprehensive picture is required.

An investment project is a set of technical and economic solutions and organizational and fi-
nancial measures for the implementation of funds and their implementation into an investment ob-
ject in the form of research, development, construction and installation, test works and services to
achieve the desired social and economic efficiency.

Project analysis is a methodology for a comprehensive assessment of the advantages and dis-
advantages of projects, alternative ways of using resources, considering their macro- and microeco-
nomic consequences.

Types of analysis design:

- Technical analysis, study of the proposed location and scale of the object, the types of tech-
nological processes used, materials, equipment and tooling, work schedule, availability of capital
and labor, necessary infrastructure, methods of implementation, operation, and maintenance of the
investment project (it was not carried out by us, so the information is closed).

- Economic analysis, determining the value of an investment project in terms of the effect ob-
tained and the costs incurred, i.e., its effectiveness in relation to the national, regional and other in-
terests (the analysis has been made; the company is economically attractive).

- Organizational analysis, identifying the competence of the ability of administrative person-
nel to successfully solve all tasks for the implementation of an investment project (the staff has a
very high profile in the RK market)

- Social analysis, establishing the impact of an investment project on changing social relations
and the development of the social sphere, psychological environment, and people's behavior (a so-
cially significant project in Kazakhstan)

- Financial analysis, substantiation of the sufficiency of investment resources for the imple-
mentation of an investment project in a timely manner, preparation of an approximate balance of
income and expenses resulting from profits and losses (the company is economically attractive).

- Environmental analysis, consideration of existing natural conditions and the potential impact
of an investment project on the environment, forecasting possible environmental consequences.

Results of the research study

Only such a multilateral and detailed analysis creates the prerequisites for an objective evalua-
tion of the investment project in question. The conclusions of the industry are not very attractive, in
the development of alternative energy sources this project will not be attractive in the future, from
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an environmental point of view, as shown by the share price analysis in Fig. 4. From the point of
view of attractiveness and retrospective analysis of industry development, shares of Kazakhtelecom
JSC are promising for investment, in this case we would also like to mention that the modern risk
analysis tools, including mathematical modeling, suggest that shares of Kaztransgaz JSC are attrac-
tive, but with diverse skills of information gathering and analysis, we, as project managers, are
more inclined towards projects with a future perspective, i.e. industry communications, alternative
energy sources, electric vehicles and, of course, the copper mining sector, as all of the above sectors
require significant copper reserves, which are predicted to increase the share price of these compa-
nies.

We started this work on the Advanced Financial Management course, analyzing financial ac-
tivities (working with macros, deriving an algorithm for calculating indicators for the possibility of
analyzing financial indicators), supplementing the materials on the Project Quality and Risk Man-
agement course, assessing the investment portfolio, considering the calculation of dispersion, covar-
iance, and other indicators, and now we summarize our findings in this research work. We would
like to continue the work using a programming language such as Python to automate data and ena-
ble project managers to make the right decisions.

Conclusion

This research paper focuses on the problem of risk management projects and how to deal with
it. Unfortunately, only a few projects are currently completed on time, they fall beyond the project
budget and often do not comply with it. This brings about huge losses for the company. One of the
reasons for this is often the lack of a risk management system. The study lists the main project risk
management methods and develops a Monte Carlo simulation methodology. It also shows why this
methodology is given special attention.

Currently, investment projects require a lot of attention. The success rate of projects is quite
low. All this is aggravated by the huge loss of company profits. Project risk management is neces-
sary to avoid failure.

There are many different methods for evaluating project outcomes. We studied and described
the Monte Carlo simulation method, made a full assessment of KazTransGas JSC's financial condi-
tion, calculated the probability indicators and provided calculations for the wvaluation of
KazMunaiGas JSC, KazTransGas JSC and Kazakhtelecom JSC shares. Available share price data
was entered, and value analysis was performed. The Monte Carlo modelling method is an extension
of the scenario approach to risk analysis and at the same time it belongs to the group of probabilis-
tic-theoretical methods of risk analysis. The modelling can be divided into three stages: building a
mathematical model, running the modelling, and analysing the results.

In the initial stage, a mathematical model is built, and risk variables (random components of
the project's cash flow) are selected based on an assessment of the flexibility and predictability of
the variable. Based on available statistical data and expert information, a distribution right is select-
ed for each risk variable that considers the "probabilistic dependence" conditions of the variable.

Modelling is carried out using specially developed computer programmes, and the number of
simulation experiments is selected using mathematical statistics methods.

The decision-making process within the project is based on the results of visual analysis, i.e.,
the study of the risk profile and the cumulative risk profile derived from the simulation. We wanted
to show that these methods in the project manager's toolkit are helpful in obtaining complex calcu-
lations, that calculations made with positive financial analysis and positive dynamics of project risk
assessment and management cannot currently exclude the project manager from risk assessment.
But the calculations made do not consider other factors such as political risks, industry news and
other factors that artificial intelligence in the form of various programs cannot analyse.
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AnaunoexoBa H.b., Tan A.B., Omapos U.I'., Moxamen A.X., Anumxanona JI.M.
Hcnoan3oBanne MaTeMaTH4eCcKOro MOAC/JIMPOBAHUSA U IPOrPaAMMHOI0 o0ecreyeHus B
yIpaBJeHUH NPOCKTHLIMH PHUCKAMH
Aanndexosa Ha3upa BaybIp:kaHOBHA, MaruCTpaHT BTOPOIO Kypca CIELMUaNbHOCTH «YIIpaBleHUEe MIpoeKTaMi» Mex1yHapoaHOro

YHHBEpCUTETa HHOOPMALMOHHBIX TEXHOJIOTHH.

Tsan Anexkcanapa BiaauMHupoBHA, MarucTpaHT BTOPOTO Kypca CIEHHUAIBHOCTH «YIpaBie-HHE MPOEKTaMu» MeXTyHapOmTHOTO
YHUBEPCUTETa HH(POPMALMOHHBIX TEXHOJIOTHH.

OmapoB MHcataii T'aqumMoBHY, MarucTpaHT BTOPOTO Kypca «YTpaBieHHE MNpOeKTaMm» MEeXIyHapoAHOTO YHHBEPCUTETa
HMH()OPMAIIMOHHBIX TEXHOJIOTHIA.

Moxamen Axmen Xamanga, accolMHpoBaHHbIM mpodeccop kabempbl «MHGOPMAIMOHHBIX CHCTEM» MEXIyHAPOIHOTO
YHHBepcHUTETa HH()OPMAIIMOHHBIX TEXHOJIOTHI.

AnnmkanoBa Jlaypa Mypar6exkoBHa, K.T.H., acCOLMHMPOBAaHHBIH mpodeccop Kadenpsl «MHDOpPMAIMOHHBIE CHCTEMBD»
MexayHapoJHOrO yHUBEPCUTETa HHYOPMALIMOHHBIX TEXHOJIOTHH.

AHHOTaHHﬂ. B HCCIICA0OBAHNU OIMHUCAHbI CYHICCTBYIOIHNEC METOJAbI KOJIMYCCTBCHHOTO U Ka4C-
CTBEHHOT'0 aHAJIN3a PUCKa M MPOTPaMMHOE 0OecTiedeHne I OeHKH pucka. O01acTh MaTeMaTHye-
CKOTO MOJICTTUPOBAHMS OYCHb CHJIBHO Pa3BUBACTCA B YKOHOMHKE, UYTO TO3BOJIAET MIPOBOIUTH Ooee
riyOOKHe MccIeJoBaHus. YTIpaBlIeHHE PUCKAMH Takke TpeOyeT TOYHOro 000CHOBAaHUS PEIICHUH O
BaXHOCTHU pPUCKA, YTO CTAHOBUTCSA BO3MOXHBIM 6J1ar011ap;1 TOYHBIM KOJIMYCCTBCHHBLIM pPACUCTaM,
BKJIFOUasi MaTeMaTH4ecKkoe MojenupoBaHue. lIpoliecc NMPHHATHS peleHHHd B paMKaxX IPOEKTa
OCHOBaH Ha pe3ylbTaTaXx BM3yaJlbHOTO aHa-ln3a, T. €. Ha W3y4YeHUH MpopUiIs pHCKA U
KyMYJIITHUBHOTO TpOo(MiIs pucKa, TOITyYEHHOTO B pe-3yJIbTaTe MOJCIUPOBAHUSA. ABTOpPBI pabOTHI
XOTCJIM TII0Ka3aTb, YTO OTU MCTOAbBI B HHCTPYMCHTApPHU MCHCIKEpa IIPOCKTa IMOMOrarOT B
MOJTYYEHHH CIIOKHBIX PACYETOB, HO B HACTOSAIIEE BPEMs Me-HEPKMEHT HE MOYKET UCKIIIOYUTh PUCK-
MEHeKepa MPOEKTa U3 OLIEHKU PUCKOB.

KnioueBble cjioBa: puCK, ynpaBlIeHHE PUCKaMH, ONITUMH3ALINS, MaTEMaTHIeCKOe MOIETHPO-
BaHUE, IPOrpaMMHOe oOecrieueHne

AaaunbexoBa H.b., Tau A.B., Omapos U.I'., Moxamen A.X., Aaumxanona JI.M.
7KobanabIK Toyekesaepai 6ackapyaa MaTeMATHKAJIBIK MO/eJIbAey
MeH 0aF1apJaMaJibIK KacaKTaMaHbl KOJJIAHY

Anparna. Ocbl 3eprTey/ie TOyeKeNAepAl TaljayAblH KOJIAaHbICTaFbl CaH/IBIK JKOHE Canajbik
omicTepl MeH OariapiamaiblK jKacakramachl CHarTaifaH. MareMaThKaiblk MOJEIbICY Calachl
SKOHOMHKaJ1a 6Te KapKbIH/Ibl AaMBIIl KeNeAl, Oyl TepeH 3epTreyiep Kypriyre MyMKIHAIK Oepesi.
Toyekennepai 0ackapy COHBIMEH Karap HAaKTbl CaHABIK CCENTCYJEPIIH, COHbIH ILIHAC
MaTeMaTHKAJIbIK MOJCIBJCY/IIH apKachiHIa MYMKIH OOJNATbIH TOYCKENIH MaHbI3/bUIBIFBI Typajlbl
LICIIIMICPAl AN Herizaeyl Tanan ereil. JKoba ascelHaa IIemiM KaObUifay IPOLECi BU3yasbl
Tajjay HOTHXKCIEPIHEe, SFHH MOJICIBIACY OapbIChlHAA albIHFAH TOyCeKeN NPOQUIIH KOHE
KHHAKTAJlFaH ToyeKen MpouiliH 3epTTeyre HerizzenreH. biz jxoba MeHepKepl KypajjapblHAarsl
QMICTEepAIH KYPJEIl ecenTeyepl allyFa KOMEKTECeTIHIH KOPCETKIMI3 Ken, OIpaK Kasipri yakpITTa
MCHEDKMCHT 5K00a MEHEJKEPIH ToyeKenaep/l baranaynaH LIbIFapa almMaieL.

Tyiiin ce3aep: Toyeken, Toyekenaepal 6ackapy, OHTalIaHABIPY, MaTEMAaTHKAJIBIK MOJEIIbAEY,
OarapiamMablK KaMTaMachl3 €Ty
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Omapoga A.1ll. , Max6aesa 9.H.
MexayHapoaHbI YHUBEPCUTET HHGOPMAITMOHHBIX TeXHONIOTHH, AnMatsl, Kazaxctan

MPOBJEMBI U BIUAHUE KOMMYHUKAIIUM B YIIPABJIEHUU IPOEKTAMHU

OmapoBa Aiiryas lllamMuneBHa, JOKTOp JAEIOBOrO aJMHUHHCTPUPOBAHUsS, acCOLMHPOBAHHBINA Tpodeccop kadeapst
«OKOHOMHKH M OM3HEca» MeX1yHapoIHOTO YHHBEPCUTETa HH(POPMALIMOHHBIX TEXHOJIOT .

Max0aesa Ocea HypiaaHKbI3bl, MarucTpaHT BTOPOTO Kypca CIEHHATBHOCTH «YIPaBICHHE MPOESKTaAMU»
MeK1yHapoIHOTO YHUBEPCUTETa HH(POPMALIMOHHBIX TEXHOJIOTHH.

AHHoTanus. KoMmMyHHKaIMs — 3TO MpoLECcC MOJTyueHHs Bcel COOTBETCTBYOMIEH nHopMaIuu,
UH-TeprpeTanuu 3Toi nHopMaruu u 3¢p(HEeKTUBHOTO pacHpoCTpaHeHUss MHOOPMAIMK CPEH JIULL,
KOTOpbIE MOTYT B Hell HyxJaTbes. Llenb 3Tol cTtaTby cOCTOsIa B TOM, YTOOBI ONPENEIUTh, MOKET
M KOMMY-HHMKalus ObITh OCHOBOIIOJIAraloleil 00JacThio yrpaBiieHUs! NMpoekTamMu. Bropas uenb
COCTOSAJIa B TOM, YTOOBI OINpPENEeNNUTh, MOXKHO JM pacCMaTpUBaTh KOMMYHHKALUMIO KaK 0OJacTh,
KOTOpast 00ObEIUHAET U KOOPAMHUPYET Pa3IMyYHbIEe MPOLECCHl MO YHPABICHUIO  NPOEKTaMU U B
YeM 3aKJII0YarTcs npobaeMbl Hea(HEeKTUBHON KOMMYHHKAIINU.

KiroueBble ci10Ba: KOMMYHUKaIUs, KOMMYHHMKATUBHBIE HABBIKH, KpaeyrojbHbIE KaMHH,
00J1aCTH yIpaBJIeHUs IPOCKTAMU, TIUHUU CBS3U

Omapoga A.IIl.*, MaxbaeBa 9.H.
Kobdanapasl 6ackapyaarbl KOMMYHMKAIMSTHBIH MJceJieJiepi MeH dcepi

OmapoBa Aiiryas IllamuieBHa, ickepiik Oackapy JOKTOpPBI, XalbIKapaJIbIK aKMApaTTHIK TEXHOJOTHSUIAp YHHBEPCHUTETI,
«OKOHOMHUKA koHE OU3HEC» KadeIpachIHbIH KaybIMIACTBIPBUIFAH HPO(GECCOPEL.

Max0aeBa Ocea HypaaHkbI3bl, XaiublKapalblK AaKMapaTTHIK TEXHOJOTHNIAp YHUBEpPCHTETIHIH <«OKobamapapl OGackapy»
MaMaH/IbIFbIHBIH EKIHIII Kypc MAarHCTPAHTHI.

Anparna. baiinaneic — e3iHe THICTI OapJbIK aKMaparThl ajly, OChl aKMapaTThl TYCIHIIPY KOHE
ajlaMJiap apachlHAa KaXKeTTi O0JaThIH aKMapaTThl TUIMAL TapaTy npoueci. by MakamaHblH MaKcaThl
— KapbIM-KaThIHAC kKo0anapApl OacKapyAblH HETI3ri canackl 00Jia alaThIHABIFBEIH aHbIKTay. ExiHii
MakcaT — KOMMYHHUKAIUSHBI KoOanap/pl 0acKapyIblH SpTYpil MpoLecTepiH OIpIKTIPETIH KOHE
yHJecTipeTiH cajla peTiHJe KapacTbipyFa OOJIATBIHABIFBIH JKOHE THUIMJI €MeC KapbhIM-KaThIHAC
npobemManapbl TybIHAAWTBIHBIH aKbIHAAY .

Tyiiin ce3mep: KOMMyHUKAIMs, KapbIM-KaTbIHAC JAFbLIapHl, ipreracrap, xobdanapasl 6ackapy
cananapsl, OaililaHbIC Xxemiiepi
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Beenenne.

@Ounukuinsl pazpadoranu andasutr B 3500 romy no Hamei spbl [1]. Tepmun xoMMyHHMKanus
MIPOUCXOIUT OT JATMHCKOTO CJIOBa communicare, 9To 03HadaeT "menarp odmiee", ¥ Mpu OOIEeHUH
co3zmaercs obuiee moHuManue [2]. bappeTt onpenensieT KOMMYHUKAIMIO KaK —IepeaaqyXMbicia OT
OJTHOTO YeJIOBEKa JPYroMy WM MHOTHM JIIOJISM, BepOanpbHO wiu HeBepOanbHo™ [3]. EauHCTBEH-
HBbIM Haubosiee 3HaYMMbIM (PAKTOPOM, BIMSIOIIUM Ha yCIEX MPOEKTa, SIBISETCI KOMMYHHUKATHBHAS
CMOCOOHOCTh PYKOBOAUTEINS MpoekTa. Bee 3aBUCHT 0T oOIIeHUs M JUIEpCTBa, TO caMo co0oil pa-
3yMEeTCs, 4TO CHOCOOHOCTh K JIMJEPCTBY — 3TO OCHOBOIIOJIAraloIIMil HaBBIK, KOTOPBIA OJIKEH
OBITH TOCTUTHYT JJIS TOTO, YTOOBI PYKOBOAMUTEIb MPOCKTa ObLI 3 (HEKTUBHBIM.

B naHHOI cTaThe OCHOBHOE BHMMAHME YAEISAETCS KOMMYHUKAIIMOHHBIM IIPOLIECCaM; IUIAHU-
POBaHHMIO KOMMYHUKAIIMHU, BKIIOYasi OPraHU3alMOHHYIO CTPYKTYpPY MPOEKTa, IUIaH KOMMYHHKAIUH
IIPOEKTa WU JIMHUU KOMMYHMKAIlMM; a TaKX€ BHYTPEHHEMY M BHEIIHEMY KOMMYHMKAIlMOHHBIM
YPOBHSM MPOEKTA, IMIUPUIECKUM BBIBOJAM.

KoMMyHUKaIus — 3T0 MpoIiece MOTYUICHHsI BCEH COOTBETCTBYIOMICH HWH(POPMAIIUU, HHTEPIIPE-
Tanuu 3Toi nHpopmanmuu u 3PPEKTUBHOTO pACIPOCTPaHEHUS UHPOPMAIMK CPEIH JIHII, KOTOphIE
MOTYT B Hell Hyk/1aTbcsd. KoMMyHHKaIMs UTpaeT BaKHYIO POJIb HAa MPOTSKEHUU BCErO KU3HEHHOTO
[MKJIA POEKTa U BHOCUT OOJBIION BKJIaJA B €ro ycrex. Yem Oosbliie Jo/ieil B KOMaHAe MPOeKTa U
€€ 3aMHTEPECOBAHHBIX CTOPOH, TEM 00JIe€ BaKHBIM Oy/IE€T yIpaBiIeHHE KOMMYHHUKAUSIMU IPOEKTA.

KoMMyHMKaIus HaCTOJIBKO BayKHA JJIsl yCIeXa MPOeKTa, YTO €€ HAa3bIBAIOT )KM3HEHHON CHUJION
poeKTa 0ojiee YeM OJHUM MPAKTHKYIOUIMM CIIEIUAINCTOM. YJeHBI MPOEKTHOH KOMaH/bI JOKHBI
COTPYIHUYATh, 0OOMEHUBATHCS, COMOCTABIATh U HHTETPUPOBATH MH(GOPMALIMIO U 3HAHUS JISI peasiu-
3ammu 1ened mpoekTa. [loatomy HEoOXoaMMO TOHMMATh mporecc obmierus. Ha camom 6a3zoBom
ypOBHE KOMMYHHUKAIIMSI COCTOUT U3 TPEeX KOMIIOHEHTOB: MepeAaTyNK/OTIpaBUTENb, KaHAI Tiepe/a-
YH/HOCHUTENb M TPUEMHHK. YeTBEpTHIM KOMIIOHEHTOM, CPEJICTBOM KOMMYHHKAIIUU SBIISIETCS KOJI, B
KOTOpOM Tiepenaetcst cooduienue. IlepenaBaemoe coodiieHre TeueT OT OTIPaBUTENS, KOTUPYIOLIe-
ro COOOIIEHUE M0 KaHAIy Mepeaadn/HOCUTEI0 BepOAIbHBIM HIIM HEBEpOAIBHBIM CIIOCOOOM, K ITO-
JTy4yaTento, KOTOPBIN IeKoaupyeT coodmenne. Ytodsl obecrneuuTs 3 HEKTHBHYIO KOMMYHHKAIIHIO,
BCE KOMITOHEHTHI JOJKHBI (PYHKIIMOHUPOBATH TaK, YTOOBI IPEAOTBPATUTh HeJonoHuManue. Otmpa-
BUTEJb SIBISIETCS OTIPABHON TOYKOM KOMMYHHUKAIIMOHHOTO ITUKJIa U UMeeT 1enb obuieHus. [ToBo-
JIOM JI7Is1 OOLIEHHS B YIIPABICHHH MPOEKTOM MOXKET OBITh 3arpoc MH(OpMAIiH, OTIpaBKa WHPOP-
MalliH, 3aJlaBaHie BOIIPOCOB, Jjaua MOPYUYEHUs, TIOCTPOSHHE KOMaH WU ceTed. Ycmex oOIIeHus B
OCHOBHOM 3aBUCHUT OT CIIOCOOHOCTHM OTHPABUTENs] TPAMOTHO TOBOPHUTb, MUCATh, pacCykaaTh U
ciymaTh. B Tex ciydasix, korjga oopaTHas CBA3b OTCYTCTBYET, 3aJ€p>KUBAETCS UM HE TIOSBISETCS B
Onmxaiiiee BpeMsi, HEOOXOIUMBI Mepbl MO YJIyYHNIEHHI0 KOMMYyHUKauuu. llpu ux peanuzanuu
KOMMYHMKATOPBI JIOJKHBI IOCTOSSHHO KOHTPOJIMPOBATh M aHAIM3UPOBATh YCIEIIHOCTh CBOMX KOM-
MYHHUKAIIMOHHBIX IIPOLECCOB U CUCTEM C 1I€JIbI0 (POPMHPOBAHUS OCHOBBI, HA KOTOPOl MOTYT OBIThH
cienanbl oneHkU. [loaToMy mosydarenb COOOLIEHHS AOJDKEH MOJATBEPIUTh MOHUMaHHE COOOIIe-
HUS, TIOTOMY 4YTO 0€3 MOHMMAaHUS KOMMYHHUKAIHS HE MOXKET ObITh 3((HEKTUBHONW. DTO MPUMEHUMO
Ko BceM mpoekTtam. [losTomy HeapdekTUBHAST KOMMYHUKAIUS MOXKET TaK)Ke MPUBECTH K HEMOHU-
MaHUIO B OTHOIIIEHUH [TPOEKTOB.

HeanexBaTHO omnpenencHHbIE 3aJa4l U KPUTUYECKUE IPOLECCHI, HEONPEAEIEHHOCTh B OTHO-
LIEHUH OTBETCTBEHHOCTH, 00beMa WM LieJIe MPOEKTOB MOTYT MPUBECTH K IIPOBaly. YpaBiIeHUE
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MIPOEKTOM TpeOyeT MOCTOSHHOM MPOJaKH U MEePENpOIaXku UaeH, 0ObsICHEHNsI 00beMa U METO0I0-
T'HU TIPOEKTa PA3IMYHBIM TPYIIIaM JItoel (00IeCTBEHHOCTH, PYKOBOJCTBY, (DYHKIIHOHAIBHBIM OT-
JefiaM U JIPYTHM 3aUHTEPECOBAHHBIM CTOPOHAM), YIPO3 HIIU MEPETOBOPOB C MOCTABIIUKAMHU YCIIYT
U MTOCTAaBIIMKAMH, a TAKXKE IIEPETOBOPOB JJIsl YPETYIUPOBAHHS CIIOPOB WIIM MEXKIMYHOCTHBIX KOH-
(IIMKTOB MEXIY WICHAMH MPOESKTHOW KOMaH bl WIIN APYTMMHU 3aWHTEPECOBAHHBIMU CTOPOHAMH.

YroObl MOHATH TpeOOBaHUS KOMMYHHMKAIIMOHHOTO IUIaHA MPOEKTa, HEOOXOAWMO 3HATh JIBE
noTpeOHOCTH: HEOOXOIUMOCTh MOHSATh, YTO MPOEKT MOTPeOYyeT OT CBOEH KOMMYHHKAIIMOHHOH
CHCTEMBI, 1 HEOOXOIMMOCTh 3HATh, KAKHE METOJIbI KOMMYHHMKAIIUK M CTHJIM KOMMYHUKAIIUA MOTYT
OBITh UCIIOJIB30BAHBI I 3PPEKTUBHOTO YAOBIETBOPEHUS 3TUX TPEOOBAHUIA.

I'puamud yrBep)maer, 4To CrocoObl MPOABMKECHUS KOMMYHHUKAIMU 3aKIIOYAIOTCS B TOM,
9T00bI 00ECTIEYNTh CBOEBPEMEHHOE IMOIYYEHHE OTYETOB WIEHAMH TPYIIIBI; MCIIOJIB30BaTh 3aIlia-
HUPOBAaHHOE BPEMs, KOT/Ia WICHBI TPYIIIBI COOMPAIOTCS U BBICTYNAIOT; U 00ECIEYUTh JOCTYITHOCTD
3anmuceil KOMMYHHKAIMK JUIsl WieHOB KoMmaHzbl [4]. [lmoxas KOMMyHHKamus BO BpPeMsl MPOEKTOB
BJIMSIET Ha rpauK, CTOMMOCTb, 0€30IaCHOCTh PAOOTHUKOB M KA4E€CTBO MPOEKTA. YIIydllleHHE KOM-
MYHUKallMd CO CTOPOHBI PYKOBOAMTENS MPOCKTa MOXET MPUBECTH K MEHBIIEMY KOJHYECTBY
Hey/la4, MHHOBAIIMH ¥ TEXHUYECKUX PEIICHHMH, TIOJIOKUTEIBHO BIHSIONIMX Ha KAYECTBO U BEYLIHX
K JIy4IIeMY TPUHSATHIO PEIICHHH.

B 00s3aHHOCTH PYKOBOIUTENS MPOEKTa BXOIMT HE TOJBKO pa3paboTKa OpraHU3alMOHHON
CTPYKTYPBI IIPOEKTa, HO ¥ pa3pabOTKa KOMMYHHUKALIMOHHOIO IUIaHA MPOEKTa U JUHUM cBsa3u. Cie-
IyeT COCTAaBUTh OMUIMATHHBIN KOMMYHUKAIIMOHHBIN IJIaH, YTOOBI ONPENENINTh, KaK OyIayT yrnpas-
JSTHCS MHEHHS M JICUCTBHS 3aMHTEPECOBAHHBIX CTOPOH.

Oprann3anmoHHast CTPYKTYpa MPoeKTa

Opranuzainuu CTPYKTYpUPOBAHBI TaKUM 00pa3oM, YTOOBI JOCTHYbL TOCTABJICHHBIX IEJEH U
3aga4. EcTb 1Be OCHOBHBIE CTPYKTYpHI. Bo-niepBBIX, OIOpOKpaTHUYeCKasi CTPYKTypa, BHICTPOCHHAS B
nUpaMHUJaJIbHYIO UCPAPXUI0, C MMOBBIICHUEM aBTOPHUTETA OT OJHOI'O YPOBHA K JAPYromy 1o MEpe
NPOJIBM)KEHHSI BBEPX B OpraHU3allMH. ABTOPUTET 3aKIIIOYACTCS B MOJIOKESHUH, a HE B JIFOJISX, KOTO-
pble ero 3aHuMaroT. Bo-BTOpBIX, MaTpU4yHas CTPYKTypa, HapyIIaAroas €JUHCTBO KOMAaHJIOBAHMS,
r7e y KaXXJ0r0 COTPYIHHUKA €CTh OJIMH YeJIOBEK, KOTOPOMY OH JIOJDKEH MOAYMHATHCS. Takas CTpyk-
Typa oOecrieunBaeT rHOKOCTh U BOBJICHCHHOCTb, YTO IMMPHUBOJUT K OombIIeH MOTHUBAIlM U KOMaH-
HOM pabore.

KoMMyHHUKaNMOHHBIH IVIAH NPOEKTA

B KOMMyHHKaIIMOHHOM IUIaHE JAOJKHO OBITh M3JI0KEHO ClIEYIolIee:

v' K10 (JIMHHH CBSI3H — OTIIPABUTEINb U TIOIYYaTelb — OTBETCTBEHHOCTD M MOJTHOMOYHS )

v Y10 (00bEM KOMMYHHUKAIUU U GOpMaT)

v" Korna (rpaduk)

v/ O6paTHas cBs3b (MOATBEPXKIAET MOIYyYEHUE M TIOHUMAHUE COOOIIEHHS] — KOHTPOIb JI0KY-
MEHTOB)

v’ ApxuBHpOBaHue (M3BJICUEHHE, XPAHEHHE, BOCCTAHOBIICHHUE)

v' Kak (3/1eKTpOHHast 1o4Ta, TOKYMEHT, TelieOH, BCcTpeya, nmpe3enTarus) [5].

KenatenpbHo, 4TOOBI KOMMYHUKAITMOHHBIA TJIaH OBLI COTJIACOBAH 3apaHee, YTOOBI oOecrie-
YUTh YETKOE HAalpaBJIeHUE ISl BCEX BOBJICUEHHBIX CTOPOH, OCOOEHHO JUIS CIOXKHBIX IPOEKTOB.
Pa3paboTka KOMMYHHKAIIMOHHOT'O IJIaHA JOJKHA ObITh HalpaBjieHa Ha oOJerdyeHue mnpoiecca uH-
(dbopMHpOBaHUS KIIOUEBBIX 3aMHTEPECOBAHHBIX CTOPOH O XOJ€ Pealu3alliu MPOeKTa U Ha MPOBH-
YKEHHE MPOEKTa, JieJias ero BUANMBIM B JII000€ BpeMs.

JIlnnuu cBsA3H

B Hauvane mpoekTa BaXXHO ONpPEAEIUTh JMHUU CBA3M M METOJbl yNpaBieHUs MHpopManue.
Cwmut u Kponbe npeanarator 1€ OCHOBHbIEC JJUHMM KOMMYHMKALIUU, & UMEHHO (OPMaJIbHYIO KOM-
MYHUKAIUIO U He(hOpMaIbHYI0O KOMMYHUKAIHUIO [6].
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Cornacuo Tabb6cy u Moccy, GpopmanbHass KOMMYHHKALUs IPOTEKAET B YETHIPEX HarpaBiie-
HusX [7]. Hucxondias KOMMyHUKalKsl HAYMHAETCSl CBEPXY M T€UET BHU3 UYEpPE3 YPOBHU MPOEKTA K
pabounm. OCHOBHOM HENbI0 HUCXOJIIEH KOMMYHUKAIIMU SBISETCS NMPEIOCTaBICHHE MOTYUHEH-
HBbIM MH(OpPMALIUU O LENAX, CTPAaTerusaX U nouutuke. Hucxondimas KOMMyHHKAIUs, CKOpEe BCEro,
Oyzner oTQUIBTPOBaHA, U3MEHEHA WJIM OCTAHOBJICHA HAa KaXJIOM YPOBHE, MOCKOJBKY MEHEIKEepHhI
pelIaoT, YTO JOJKHO OBITH MepelaHo COTpyAHHKaM. Bocxozsias KOMMyHHKAIUS Ipeanoiaraet
nepenavdy nHGOpMaIuKu Ha BEPXHUE YPOBHH O TOM, YTO MPOUCXOJUT HA HIDKHUX. HarmsimHeri npu-
Mep MIPEICTABIEH HA PUCYHKE 1.

Mpe3naeHT KOMNaHum

A BuLe-npesunaeHT no npomMsBoacTBy

HavanbHUK Lexa

L A 4

Bocxoagmmii noTok Hucxopsamuii moTox

Pucynox 1 — Bocxoosiuuil u HUCX00uuLl HOMOK OPeAHU3AYUOHHO20 0OWeHUs.

['opusoHTanbpHas/maTepaybHas KOMMYHHKALWS TPOUCXOMUT MEXIY JIOJABMH Ha OJHOM
YPOBHE HMEpapXUU W MpeIHa3HAyeHa Juld 0OeCHeueHUs] WM YIydIleHHs KOOpAUHALUU Pabouyux
yeunuii. OTo dopmanbHOe 00IIeHre, HO OHO He TOAUnHseTCS cyOopanHanuu. D deKTHBHAS TOpH-
30HTaJIbHAass KOMMYHUKAIMs JOJDKHA MPEAOTBpallaTh TYHHEJIBHOE BUIEHHE B opraHmsauuu. /lua-
roHaJbHasi KOMMYHHMKAIUS IPOMCXOAUT MEXIY JIFOJbMH Ha Pa3HbIX YPOBHIX HMEpapXUU U OOBIYHO
npeJHa3HaueHa JUlsl IpeoCcTaBIeHUs UH(OpMaIK, KOOPAHMHALIMY WM IOMOIIU OJTHOW WM 00euM
CTOpoHaM. ['pOHIITEAT ompeneNnseT BHENIHIOI KOMMYHHKAIHMIO KakK (hopMallbHOE HarpaBJICHUE
KOMMYHHKAIUU. JTO MPOUCXOJUT MEXAY KOMaHIOW NPOEKTa U JIIOJAbMH, KOTOPHIE HE SIBIISIFOTCS
4acThIO MpoeKTa. HarmsaHbeiil mpumMep TOpU30HTAIBHOM M JUArOHAJIBHOW KOMMYHHKALUW NpEJ-

CTAaBJICH Ha PUCYHKC 2.

HauanbHuK HauanbHuK
uexa uexa
MacTtep

I“-I

Pucynok 2 - I'opuzonmanvHoe u 0uazonanvHoe odujenue 8 op2anu3ayuu

[To3uius B wepapXuu yIpaBiICHHUS NMPOSKTaMHU BaXkHa, MIOCKOJIBKY OHA OTPE/CIIIeT HAaBBIKH,
HeoOxomuMble aiist 3P PeKTUBHOTO OOIIeHUS. PyKOBOIUTEND TPOEKTa JODKEH 3HAaTh, Kak d(dek-
THUBHO OOIIAThCS C KaXKIBIM WICHOM KOMAaH/IbI Ha ONPEICIICHHOM YPOBHE, ITO3TOMY TAaK)Ke HYXKTaeTCs
B Pa3UYHBIX KOMMYHUKATHBHBIX HABBIKAX, TAKUX KaK MUCHMO, YTOOBI 3(PPEKTUBHO OOIIATHCS.
YuipsM yTBEpXKIAeT, YTO JYUIIHHA CIOCOO M30€KaTh CIOPOB BO BpeMs M IOCIE MPOCKTa - 3TO
00eCIeYnUT OTKPHITHIE JMHUM CBS3M MEXAY 3aMHTEPECOBAHHBIMU CTOPOHAMH IPOEKTa, YTOOBI
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OBICTPO pemaTh MPOOIEMBI U CIIOPHI, TIPEXK/IE YeM OHU MPUBEIYT K JOPOTOCTOSAIIMM apOUTPaKHBIM
pa3zbuparenbcTBaM WK cyAeOHbIM pa3OuparenscTBaM [8]. Takum 00pa3oM, NOTOK OOLIEHUS MEXKTY
Pa3HBIMU JIIOJIBMH B IIPOEKTE YKA3bIBAET Ha THUII HAaBBIKA, HEOOX0AUMOTO U1 3((HEeKTUBHOTO 001IIe-
HUS, M03TOMY KaXK€TCs, YTO JIMHUU OOILIEHHUS B NMPOEKTE MOKHBI OBITh KOPOTKHMMH M XOPOIIO
HaJIa)KEHHBIMU.

HedopmanbHas KOMMyHUKalLMs HCHOJIB3YEeT TaKue KaHallbl, KaK BUHOTpAIHAas J03a, CIyXH,
HedopMalbHbIE COLMANbHBIE TPYIIBL. BuHOTpanHas j03a mpeactaBiseT coboil HeGopMmaabHOE U
HeoduIManbHOe 0o0IIeHne, B KOTOpoM MHGpopMaIus ocHOBaHa Ha ¢akTax wiu ciyxax. OHa MOeT
HAYMHATBCA C JI0O0T0 WiIeHa OpraHMu3aluH U Teub B 1I000M HarpaBineHnd. OCHOBHAs (DYHKIHS BH-
HOTPAJHOM JIO3BI 3aKIII0YAETCS B PACIIPOCTPAHEHUH CPEAU COTPYAHUKOB (KaK yIpaBIeHUYECKHUX, TaK
U HEYNpaBJsieMbIX) WHPOPMALIUU, COOTBETCTBYIOMIEH MOTpeOHOCTAM. CIyXH M CIUIETHH — 3TO HE
onHo u To xe. Ciiyxu — 310 nMHpopManus 06e3 dakTudeckor O6a3bl. HeopManbHbie coruaabHbIC
TPYIIBEI OTHOCSATCS K TpyIaMm, oOpa3oBaHHBIM Cpelu KoJUler mo paboTe B pabodee Bpems MIH B
Hepabouee BpeMs 17151 00CYXKIeHUS KaApOBBIX BOIPOcoB. DakTuyeckass KOMMYHHUKAIUS MPEANoa-
raeT UCIOJIb30BAHUE CJIOB JJIs IEPEeaul YyBCTBA, & HE CMbICIIA.

dakTuveckas KOMMYHHUKaIUs CIOCOOCTBYET (POPMUPOBAHUIO KYIbTYPbl OTKPBITOCTH U CO-
TPYAHUYECTBA MEX]y YJICHaMH KOMaHIbl U MeHemkepoM. HedopmanbHoe oOmmeHne mpoucxoauT
0e3 BIMAHUSA CO CTOPOHBI PYKOBOJIUTENS MPOEKTa, HO BAMsSET HAa 3(PPEKTUBHOCTH PYKOBOIUTENS
npoekTa. JIMHMM KOMMYHUKaluy, popMalibHble U HeOopMaibHbIE, TAK)KE CBUACTEIBCTBYIOT O TOM,
KaK MPOUCXOAUT KOMMYHUKALUS B MHAYCTpUH. MeHemkep MpoeKTa, Kak KOMMYHUKATOP, HYKJaeTcs
B KOMMYHHMKAaTHUBHBIX HaBBIKaX, TAKMX KAaK HalMCAHHUE IMHCbMA, ONPOC U BEJEHHUE IEPErOBOPOB,
910061 9(h(heKTHBHO OOITATHCSI.

EnuncTBeHHbIM Hanboliee 3HAYMMBIM (PAaKTOPOM, BIHUSIOIIMM Ha YCHEX MPOEKTa, SBISETCS
JuAepcKas crocoOHOCTh PYKOBOJIUTENS MpoekTa. Jlpyrue 6a3oBble yIpaBJIeHYECKUE HABBIKH, IO-
MHUMO JIMJEPCTBA, COCTABISAIOT HauyajdbHbIe MPEANOCHUIKY HaOOpa HaBBIKOB YIIPABICHUS MPOCKTAMH.
Cornacno Xoap/y, HaBBIKH YIPABJICHUS MPOEKTAMH TAaK)KE MOTYT OBITh KJIacCH(UIIMPOBAHBI KaK
uepapxus, aHajioruuHas uepapxud Macnoy. HaBblku moka3zaHbl B BUJIE TUPAMUIbI, U UIES O TOM,
910 0OJIee HU3KHE HABBIKU JTOJDKHBI OBITH YIOBIETBOPEHBI, MPEKIEC Y€M MOXKHO Oy/IeT 00paTuThCs
K HaBbIKaM 0oJjiee BBHICOKOTO YpOBHS, BKJIIOYEHA B MOJETb. MOAENb COCTOUT U3 YETHIPEX YPOBHEM
cHU3y BBepX. llepBbIif ypoBEeHb MpencTaBIsIeT COOON JMIEPCTBO, BTOPOH YPOBEHb — YIIpaBIICHHE,
TpeTUil ypOBEHb IOKa3bIBACT TPHHAIIATh 0OJacTell COBOKYIMHOCTHM 3HAaHUM JUIsl yHpaBJieHUs
MIPOEKTaMH, @ BEpXHUI YPOBEHb MTOKA3bIBACT 3PEJIOCTh YIIPABJICHUS IPOEKTAMU KaK pe3yibTar.

CornacHo Xoapay, CMBICI YPOBHEH ME€papXUU HAaBBIKOB YIPABIEHUS NPOCKTAMH 3aKJIIOYAET-
Csl B CJIEAYIOLIEM:

HwxHuit ypoBeHb mpezactaBiser coboil nuaepctso. [Ipennonaraercs, 4yTo JTUAEPCTBO - 3TO
OCHOBA, Ha KOTOPOH JTOJKHO CTPOUTHCA BCE OCTalbHOE. be3 MpouHOil OCHOBBI JIMJEPCKUX HABBIKOB
MIOTIBITKH Pa3BUTh JPYrue yNpaBieHYECKHE HaBbIKU OyayT MeHee yeM 3((hEeKTUBHBIL.

Kak Tonpko ypoBeHb nmaepcTBa OyAeT yIOBICTBOPEH, MOXKHO OyleT 3aHSATHCS 0a30BBIMH
yIpaBJIeHYeCKUMHU HaBbIKaMu. K 3TOMy ypOBHIO OTHOCSTCS HaBBIKM KOMaHIHOM paboThI, 0OIIeHNS,
MOTHBAIIMH U BEJIEHUS NEPErOBOPOB. DTH HABBIKH MPEJICTABISIOT COOON OCHOBHbBIE HAaBBIKU, HEOO-
XOZMMBI€ 11 PaOOTHI C JIFOJJbMH B OPraHU3aIlMOHHOM KOHTEKCTE.

Tonpko mocie Toro, Kak OyayT JOCTUTHYTHI HAaBBIKK 0a30BOTO YPOBHS YIIPaBJICHUS, MOKHO
OyzeT pa3BUTH CJEIYIOIUN YPOBEHb — HABBIKM YIPABIICHUS MIPOEKTaMH. JTOT YPOBEHb MPECTaB-
JIEH TPUHAIIATHIO 00JIACTSAMH, 3HAKOMBIMH JIeBsIThIO oOnacTsamu 3Hanuii PMBOK B uepHOM 11BeTe
U YeTHIPbMA OOJIACTSIMM 3HAHUM yrpasieHus npoexktamu PMI, B kpacHoM. Ha 3Tom ypoBHE pyko-
BOJMTENH MPOEKTa OCBAUBAET MPAKTUKY YIPABICHUS MPOEKTaMU U JUCHUIUIMHY yIpaBICHUS Mpo-
€KTaMH.

Tonpko mocne Toro, kak OyneT co3qaHa MpOYHasi OCHOBA HABBIKOB, KOHEUHAs 1I€JIb YIpaBiie-
HUS IPOEKTaMHU MOXKET ObITh 3 (HEKTUBHO JOCTUTHYTA.

PaznuuHbie aBTOpBI KpUTHKOBAJIM Mojziesib Xoapaa. KpuTuka 3akitoyaercs B TOM, 4TO PYKO-
BOJICTBO MPOEKTOM HaXOAMTCS HAa BEPXHEM KOHIIE MEpapXHH, a HE Ha HIKHEM. OHU CUMTAIOT, YTO
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PYKOBOJUTEND MPOEKTa CHayaja JAOKEH ObITh —BEIMKUM MEHEIKEPOM™, MPEXJE YEM OH CTaHET
—senukuM ujepom”. CTaBUTh JUAEPCTBO BBILIE PYKOBOJCTBA — 3HAYUT CTABUTh TEJIETYy BIIEpPEIU
nomaau. JlungepeTBo — 3TO HE OTHpaBHAs TOYKA, a KOHEIl MPO(EeCCHOHATBHOTO MYTH U, BEPOSITHO,
JOJKHO OBITh MocieqHUM 1aroM. IloaTomy HeoOXoauMa CMEHa ypOBHS PYKOBOJCTBA C HM)KHEIO
Ha BEpXHUM.

JIuzepcTBO 10JIKHO OBITh Ha BEPLIMHE ME€papXUU, HAUMHAs C OCHOB MEHEKMEHTa, yIpaBJe-
HUSI IPOEKTaMU, a 3aTeM JInAepcTBa. TakuM 00pa3oM, pyKOBOAMUTEIb IPOEKTA CHAYaIa CTAHOBUTCS
MEHEJKEPOM, 3aHUMAIOIUMCS] BCEMH B3aMMOCBS3aHHBIMU BHUJAMHU JESATEIBHOCTH, 3aT€M PYKOBO-
JUTENIEM NIPOEKTa U, B KOHEUHOM CYeTe, JuAepoM. JIu1epcTBO — 3T0 HE OTIpaBHAs TOUYKA, a KOHEIL
npogeccuoOHaIbHOrO NyTH. JlanbHelas KpUTHKa MoJieny Xo0ap/a 3aKJIo4aeTcss B TOM, 4TO TPH-
HaJlaTh 00JacTel CKJIaJBIBAIOTCS APYT HA JpYra, YTO MOXKET yKa3blBaTh HA MEPAPXUUYECKYIO 3aBU-
CHUMOCTb JJIsl K&KJ0ro YpoBHS BBepX. OJIHAKO HEKOTOpbIE U3 TPUHAALATU oOJacTel NeiCTBUTENb-
HO MOTYT OBITH CJIOKEHBI MJIM UMETh 3aBUCUMOCTH, B TO BpeMsI KaK Jpyrue MOTYT HE 3aBUCETh OT
Apyrux obnacrteil. Pemenue 3Tol KpUTHUKU COCTOMT B TOM, YTO TPUHALATh 00JacTell HE JOJKHBI
OBITH CII0KEHBI PYT C IPYTOM.

Cornacho Jlbtoucy, JUist yrpaBlieHUs] IPOSKTOM HEOOXOIMMBI CIEAYIOIINE KPUTHUYECKUE dIe-
MEHTBI: BpEMsl, CTOMMOCTb, 00beM U KauecTBO. Ha Bcex 3Tamax mpoekTa KpaeyrojbHbIMH KaMHSMU
IIPOEKTa SBIAIOTCS ero o0beM, ctoumocTh U Bpems. Kone, beppu u Bepcrep npeanararor, utoOb!
IPOEKThl OCYHIECTBISUIUCH MOCPEACTBOM 3(PdeKkTuBHON KomMMmyHHKanuu [9]. 3aTpaThl, 00beM U
BpeMs — 3TO B3aMMOCBSI3aHHBIC O0JIACTH, U U3MEHEHHUS B OJHON OOJIACTH BIIMSIOT Ha JIBE JIPYTHE.
KauecTBO — 3TO MPOIYKT B3aMMOCBS3U MEXYy 00bEMOM, CTOMMOCTBIO U BpeMeHeM. KoMMyHukanus —
9T0 PYHKIUS, KOTOpasi 00BEIMHSET 3aTpaThl, 00bEM U yIpaBICHHE BPEMEHEM IS TOCTH)KEHUS Ka-
YeCTBEHHOI 0 poaAykTa. KoMMyHHKaIMsI — 3TO 0071aCTh, KOTOPAsi UHTETPUPYET MPOEKT, a HE TOIbKO
MHTErpaiuio, Kak Moka3aHo B yjuteparype. MHTerpauus He MOXKeT ObITh KOMIIPOMHCCOM MEXKIY
obnacTsiMu 6e3 MoAJIep’KKU KOMMYHHKALINH.

NuTerpamnus kak o01acTb HE MOXKET PYHKIIMOHUPOBATh 0€3 KOMMYHHUKAIIMU; TAKUM 00pazom,
KOMMYHHKAIMsI paccMaTpuBaeTcst Kak Oosiee 3(h(EeKTUBHBIN JIeMEHT, KOTOPBIH SIBIISETCS CBA3YIO-
LM 3BEHOM.

3ak/royeHue

Pe3ynbTaThl MOKa3bIBAIOT, YTO YMEHHUE MPOCKTHBIX MEHEIKEPOB O0IIATHCS, OKa3bIBAET BIIHSI-
HUE€ Ha KpaeyrojbHbIe 00JIACTH YIIpaBJIEHUsS MPOeKTaMH. BBIBOABI M pEKOMEHIAIIMN 3TON UCCIEe0-
BaTEIbCKOW pabOThI 3aKIIOYAIOTCS B TOM, YTO KOMMYHHUKaIMs HeoOxoauma s 3¢p(HEeKTUBHOTO
B3aUMOJICHCTBUS B 00JIACTSX 3aTpaT, 00beMa U BpEMEHH, a TaK)Ke KauecTBa.

D¢ dexTuBHBIE KOMMYHHKAIIUH MEXIY PYKOBOJAUTEISIMHU MPOEKTa U KOMaHIOW 3aBUCST OT UX
CIIOCOOHOCTH TPAaMOTHO BBIpaXaTh CBOM MBICIIH, IMHCATh, PACCYXKIATh U OT YMEHUs ClymaTh. Py-
KOBOJMTENb MPOEKTa AOKEeH dPPEKTUBHO OOIIATHCS OTHOCUTEIHLHO CTOMMOCTH, BpEMEHHU U Kade-
CTBa KaK TPEX M3 YETHIPEX KPACyroJbHBIX (DAKTOPOB, OT KOTOPHIX 3aBUCHUT YCIIEX MPOEKTA, a 3aTeM
Y OTHOCUTENBHO MaciiTaba. Bpems BnuseT Ha CTOMMOCTh, & CTOUMOCTH JOBOJHUTCS 0 CBEICHUS
KJIMEHTA, MOJDKHOCTHBIX JIMI] M 3aWHTEPECOBAHHBIX CTOPOH VISl BBITIOJIHEHMSI TIPOEKTAa B paMKax
YTBEPKJACHHOTO OIO/KETa U B CPOK, COTJIACHO 3ampocy KIMEeHTa — 00beM. PykoBoauTenb mpoekTa
JOJDKEH OBITh JIMIEPOM, 9TOOBI Y(PPEKTUBHO OOIIATHCS CO BCEMH CTOPOHAMH. Y CHEITHOE BBIMOJI-
HEHHUE MPOEKTa B 3HAYUTEIHHOW CTETEHU 3aBHCUT OT CIIOCOOHOCTEW PYKOBOIUTENS MPOEKTa Kak
KOMMYHHUKATOpa PYKOBOJAUTH KOMAH/ION U YCIICITHO YIPABISITH MPoekToM. [loaToMy mpesaraercs
MOJIeTTh KOMMYHUKAIIMOHHOTO (pyHIaMeHTa.

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

134



| IUPPOBBIE TEXHOJIOI'MU B OKOHOMHUKE U MEHE/IKMEHTE |

MacmrTad
KagecTBO KagecTBO
CTOHMOCTE
Ka4gecTEO Bpenrs
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PamHa peucn EbEe H doea EeHH HEIe
meqp dezo HEA e cpeacT
MmacHO Ba
CTh
KoMMyHHKAITHH

Pucynox 3 — Moodenv kommyHuxayuonnozo gynoamenma

KomMMmyHukamus — 310 QyHKIHS, KOTOpas oObeAUHSET 3aTpaThl, 00bEM M BpeMs Ui JOCTH-

KEHUs KaueCTBEHHOT'O MPOJYKTa U MOKET paccMaTpUBaThCs Kak (yHIamMeHTaabHas QyHKIMS A
MOJJIEP’KKH BCeX obacTeil.
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Abstract. Communication is the process of obtaining all relevant information,
interpreting that information, and effectively distributing the information among the individuals
who may need it. The purpose of this paper was to determine whether communication can be a
fundamental area of project management. The second goal was to determine whether
communication can be considered as an area that unites and coordinates various project
management processes and identify the prob-lems of non-effective communication.
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BJIMAHUE AHAJIMTUKHU BOJIbIIUX JTAHHBIX HA D®@PEKTUBHOCTD
IMPOLECCOB YIIPABJIEHUSA TPOEKTAMM

AHHOTAUUs. AHaIUTHKA OOJBIIMX JaHHBIX B IMPOIECCAX YIPABJICHHS MPOSKTAMH MOXET BBISIBUTH
HECKOJIbKO MPUYUH U TOCICICTBUIl Ui BIUSHUSA. BHEIpeHHE TEXHOIOHH OOJBIIMX JIAHHBIX - 3TO HOBBIN
miar B Hay4yHOM M TEXHOJOTMYECKOM pPa3BUTHH, OXBATBIBAIOIIEM pa3iuuHbie chepbl obOmiectBa. Llenb
JIAHHOTO KCCIIC/IOBAHUSI - W3Yy4YWTh W IMPOAHATM3UPOBATH BIMSHHUE AQHAIUTHKH OOJBIIMX [aHHBIX Ha
MPOLIECCHl YIIPaB-JICHUsI MPOEKTaMU. BbICOKas KOppensiys MeXIy OOJbIIMMH JaHHBIMH U MAIlHHHBIM
oOydeHueM TpeOyeT AalibHEHIIIero MCCIeI0BaHus, KOTOPOE BKIIOYAeT 00JIee MOJIPOOHOE HMCCICIOBAaHUE B
TaKUX 00JIaCTAX, KaK BIUSHUE HCKYCCTBEHHOT'O MHTEJUICKTA HA YIPABICHUE MPOSKTaMH U UX B3aUMOCBSI3b C
OOJIBIIMMU JTAHHBIMH.

KiroueBble ciioBa: aHaauTHKa OOJBIIUX JAHHBIX, YIIPaBJIeHHE MPOEKTOM, HH()OPMAIIMOHHBIE TEXHO-
JIOTHH, TEXHOJOTUYECKOEe Pa3BUTHE, MAIIMHHOE 00yYEeHUE, NCKYCCTBEHHbIH MHTEIUICKT, YIIPABJICHUE PUCKaA-
MH, YIIpaBJICHHE KaueCTBOM, HH(POPMAIIMOHHBIC TEXHOJIOTHH, YIIPABICHUE 3aTpaTaMu

BBeaenue
CeromHss ogHUM W3 HaubOosiee aKTUBHO pPa3BUBAIOIIMXCS HalpaBieHUH B cdepe uHopmanuu
SIBJISICTCS] TEXHOJIOTUSI OOBIIMX aHHBIX. B mociennre roapl 6oJbie JaHHBIE CTAIA IIUPOKO MPH-
3HAHHOW YE€pPTON 3KOHOMHUYECKOTO M TEXHOJIOTUYECKOTO pa3ButHs. MccienoBanusa npeacKka3bIBaloOT,
YTO aHAJUTUKA OOJIBIINX JAHHBIX OyJET UMETh OONBIIOE BIUSHUE HA TTPOU3BOACTBO nHpopma-
[IMOHHBIX TEXHOJIOTHH, TOPTOBIIIO, MMPABUTEIHCTBO, 3/[PABOOXPAHEHUE U JAPYTHE, KOTOPHIE MCIOIb-
3YIOT 3HaYUTENIbHbIE 00bEMbI HHPOPMAIIIH.

Bonpimme gaHHbIE UCTIOIB3YIOTCS KOMIIAHUSMH B Pa3iUYHBIX chepax AESITEIBHOCTH IS TI0-
BbITIICHUS 2 (HEKTUBHOCTH OM3HECA, a TAKXKE ISl TIOMCKA HAJIEKHBIX M MPABWIBHBIX BHIBOJIOB. Bee
9TO JaeT KOMITAHUH BO3MOXXHOCTH 3(PPEKTMBHO M TOYHO BBICTPAWBATH CTPATETHIO PA3BUTHS B
COOTBETCTBUU C BBI30BAMH BHEIIHEH cpeibl. bonbime JaHHbIC - TOBOJBHO CIOKHBIH HHCTPYMEHT,
TPeOYIOMIMI ONPEeNeNIeHHBIX MOAXO0/JA0B U MPAaKTUK. BO3HMWKAET HOBBIN BOMPOC, B KAKUX KPYITHBIX
MIPOEKTaX UCIOJb3yETCsS KOHTPOJIb C MOMOLIbI0 THOKUX METO0JIOTUI UMEHHO B cepe Ou3Heca.

BaxxHBIM MPOPHIBOM B yNpaBJICHHH NPOEKTaMH cTaja TexHojorus Big Data. bonpmme nan-
HBIE YMPOIIAIOT MPOU3BOACTBO U OM3HEC-TUIAHUPOBAHUE. Y CKOPSET 3aIyCK HOBBIX MPOEKTOB, YBE-
JUYUBACT IIAHCHI BOCTPEOOBAHHOCTH MPOEKTA, JACT BO3MOXKHOCTh OLIGHUTH CTETCHb YIOBJICTBO-
PEHHOCTH T0JIb30BaTENCH, YIPOIaeT MOUCK M MPUBJICUCHUE 1IE€JIEBOM ayJIUTOPUH, YCKOPSET B3au-
MOJICUCTBHUE C 3aKa3UMKaMH U MOJAPSTIMKAMHU, ONTUMU3UPYET UHTETPALIMIO B JJOTUCTUKE, YIydIlIaeT
Ka4eCcTBO 00CITY)KUBAaHUS KIIMEHTOB U CKOPOCTh B3aMMOJICUCTBHS C KOHEYHBIM KIIUCHTOM.

Lenp uccnenoBanus - U3yYeHUE U aHAIHM3 BIMSHUS aHAJTUTUKHU OOJIBIITUX JaHHBIX HA MPoLec-

ChI YIIpaBJICHUA MIPOCKTAMMU.

W3 nienu BBITEKAIOT CIIeTyIOIINE 3a/1a4H:
1) u3yuyaTh aHAJTUTUKY OOJIBIITUX JIaHHBIX;
2) paccMOTpPETh MPEUMYIIIECTBA U HEAOCTATKH MCTIOIH30BaHUS OONBIINX JaHHBIX B YIIpaBIIe-

HUU [IPOCKTaMU;

3) u3yuuThb BiaustHUE ¥ 3()(HEKTUBHOCTH MCIIOIB30BAHMS OOJIBIINX JAHHBIX B YIPABICHUN
IIPOCKTaMU.

AKTyanbHOCTh JTaHHOT'O WCCJIEIOBAHUS 3aKJII0YAeTCsl B KOHUEHIMHM BIUSHUS OONbIINX JaH-
HBIX Ha YyMpaBJICHUE IMPOEKTaMH, MOCKOJIbKY CErofHs OOJIbLIME JaHHBIE CO3IAl0T U Pa3BUBAIOT
MIPOEKTHI, HANIPABJICHHbIE Ha 3HAYMTEIBHOE MOBHIMIEHUE YPPEKTUBHOCTH MPOIIECCOB MAPKETHHTA U
MIPOJIaXK, ONTUMHU3ALUIO IIPOU3BOACTBA, JIOTUCTUKY, YIIPABICHUE PUCKAaMHU, IUIAHUPOBAHUE, YIIPaB-

JIEHUE NePCOHAJIOM, paboure IPOLECCHl PA3IUYHBIX MPEAIPUITUH.
[Tpenmer uccnenoBaHus: yIpaBieHUE MPOSKTaMHU M aHAIMTHKA OOJBIINX JaHHbIX.
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O030p UTEpPATYPHI U TEOPETUYECKHE OCHOBBI

Konnenuus «AHaIUTHKM OOJBIIMX JAHHBIX» - 3TO CEPHsl MOJAXOAOB, KOTOpPBIE MO3BOJISIOT
paboTtars ¢ 60IBIIMME 00BEMaMU JTAHHBIX, KOTOPBIMU CJIOKHO WJIM JIa)Ke HEBO3MOXKHO YIPaBIIAThH
OOBIYHBIMH CPEICTBAMH - OHU UMEIOT PA3IMUHYIO CTPYKTYPY U 3HAUUTEIbHYIO CKOPOCTb MOIOJIHE-
Hus [4]. bnarogaps 3TUM r100aIbHBIM TEXHOJIOTHAM Y IPEANPUHUMATEIILCKUX CTPYKTYP MOSIBIISETCS
MHOI'O0 HOBBIX BO3MOXKHOCTEH. B Haimie BpeMms, KOMIIAaHUM MOTYT HOJy4aTh aHAJIUTHYECKYIO WH-
¢dbopmanuo 0 CBOEM KIMEHTE W ero moBeaeHuU. OHM BOOPYXKAIOTCA STUMH JaHHBIMHU IS pa3pa-
OOTKHM NMPOJYKTOB U MapKETUHIOBBIX KaMIIaHUH, OTCIEKUBAHUs JEHCTBUI KOHKYPEHTOB U, Ha OC-
HOBE MOJYYEHHOH HH(pOpMAIMK, PENO3MINOHUPOBAHUS CBOMX COOCTBEHHBIX YCIYT, INpeasaras
KOHKPETHOMY ITOTPEOUTEIIIO HYKHBIH UM IIPOAYKT B PEXKUME PEaTbHOTO BPEMEHH.

[Ipu co3ganum NMPUIOKEHUH, PaOOTAIOMINX C TEXHOJIOTHEH OONBIINX TaHHBIX, HEOOXOIUMO
YUUTBIBATh CIEIYIOIIUE OCOOCHHOCTHU: OOJbIINE 0O0BbEMbI JaHHBIX, MHTEHCUBHbIE TOTOKU JIaHHbIX,
TpeOOBaHME 3HAYMTENLHOTO COKpAIICHUS BPEMEHHM aHaIM3a WiIM OOpaOOTKH JaHHBIX, BBICOKAsS
CTPYKTYpHAas! CII0)KHOCTb, HEJIMHEHHOCTh MO/IEJIeH, OrpaHUYEHHE IO BPEMEHHU JUIsl IPUHATHUS pelle-
HUS C JTIOOBIM 00BEMOM JIaHHBIX, YBEIMYCHHE MOPQOIOTHICCKON CIOKHOCTH MOJCIICH, yBeIuie-
HUE CTPYKTYpHOU CJIOXKHOCTH MOJETEH U CUCTEM, YBEIUYEHUE KOTHUTHBHOM CIIOKHOCTHU, YBEJH-
YEeHHUE T0JTy - CTPYKTYPHPOBAHHAS UCXOAHAS MH(OPMAIs, OTHOCUTEIILHOE YBEIHUCHHE HEUSTKOU
uHpopMalny, yBeJIMYeHNE OTPEOHOCTH B ApalJIeNIbHBIX BBIYMCICHUSAX U T. 1.

JUisl yCIIEIHOTO MPUHATHUS PELLCHHs] O peayIn3aluy PeleHUH JUIsl O0NbIIMX JaHHbBIX, KOMIIa-
HUS TOJIKHA pacCUUTAaTh MHBECTULIMOHHBIN Kelic. B Takux ciyyasx nmapajokc aHaJIMTUKU 3aKJtoya-
eTcs B IPOrHO3UPOBAHUU OYAYIIEro Ha OCHOBE IPOILIOro, JaHHBIE O KOTOPOM YacTO OTCYTCTBYIOT.
B sToM ciydyae BaxHBIM (PAaKTOpPOM SIBIISIETCS YETKOE IJIAaHMPOBAHUE MX IEpBOHAYaIbHBIX ACH-
ctBUi. LleHHOCTh TexHOJMIOTUI OOJBIIMX AAHHBIX 3aKJIIOYAECTCS B MPEJOCTaBICHUM HMHGOPMALHH.
Ha peinke ocraercs neuuurt s3xkcnepTroB-aHATUTUKOB. VX MPUHATO HA3bIBATh CHELMATUCTAMH, KO-
TOpBIE XOPOIIO Pa30HPAIOTCs B KOMMEPUYECKOM CMBICIIE JAHHBIX M YMEIOT UX MPAaBUIIBHO UCIOJIB30-
BaTh.

OObennHeHne 60NbIINX JaHHBIX C HH(POPMALMOHHBIM MoJenupoBaHueM 3aanuil (BIM) tak-
K€ OTKPBIBAET JIpyrue nepcrnekTunbl. JJo0aBneHne 60apmMX AaHHBIX B 3D- nian 4D-npoeKTsl mo3-
BOJIIET MHXXEHEpaM JIETKO OOHApyKUBaTh JHOObIE OMIMOKU UM JieNaTh TOYHbIE MPOrHO3bl. OAHUM
u3 npeumymiects BIM sBnsiercs BO3MOXHOCTb COBMECTHOM pabOThI MO MOJIENH CIELUATNCTOB U3
Pa3HBIX CTPaH B PEKUME PEATBLHOTO BPEMEHM [2].

Hcnonb3ys Oonblline JaHHBIE, OHU CMOTYT OBICTPO MepeAaBaTh APYT APYry OrpoMHbIE 00be-
Mbl HHPOPMALIMH, YTOOBI OBICTpEE MPUHUMATh PELICHUs. DTO KOPEHHBIM 00pa3oM MEHSIET MOJIX0/
K YIPaBJIEHUIO MPOeKTaMU. PaHbllle Bce TaHHBbIE MPUHAAIEKATN OJHOMY YEJIOBEKY UM HECKOJb-
KUM COTPYJHHMKaM, CUISIIUM B 01HOM o¢uce. CeroHs crajia BO3MOXKHA MO-HACTOSIIEMY KOMaH/I-
Hasi paboTa, KOTJa MPOEKTUPOBIIMK, Pa3padOTUMK U TeHEpaJbHBIA MOAPATUUK, KOTOPHIE MOTYT
HaXOJUTHCS B PA3HBIX CTPAHAX, BMECTE BHOCST U3MEHEHHUS B IPOEKT HA PaHHEW CTa/INU.

Kaxxnas koMmaHusi ToJKHA UMETh JIEJI0 ¢ MaTepuajllaMd HM3KOTO KauecTBa, HEMpeJCcKa3ye-
MBIMHU TIOTOJIHBIMU YCIOBHSIMU M JAPYTMMHU HENpUATHOCTAMU. Mcmonb30BaHue OONBLIMX JaHHBIX,
CO3/1aHH€ BUPTYaJbHBIX CLIEHAPUEB PAa3BUTHS COOBITHUM, YTOOBI OHM MOIJIM JE€HCTBOBAThH 3apaHee.
Hanpumep, aHanu3upys MHOKECTBO ITOXO0KUX IIPOEKTOB, KOMIIAHUM MOTYT OINPEAEIUTh, KAKHE Ma-
TepHaJibl YaCTO BBIXOJAT 32 PaMKHU OrO/KeTa.

B ycnoBusix HecrabmnpHOW dkoHOMUKHM WT-kommanusM HEOOXOAMMO  YMEHBIIUTH
KOJMYECTBO PUCKOB U MUMETh BO3MOXKHOCTb 3(P(PEKTUBHO YIPABIATH UMHU, YTOOBI MOBBICUTH CBOIO
KOHKYPEHTOCIIOCOOHOCTh B yINpaBJIEHUH MpoekTaMu. X uccnenoBaHus MoKas3bIBalOT, YTO YIPaB-
JICHHE PUCKaMM MPOEKTa BKIJIIOYAET B ceOs NMPOLECCHI, CBA3aHHBIE C UICHTU(UKALIUEH, aHATTU30M U
pearupoBaHMEM Ha PUCKHU JUIsl YBEJIMUYEHUS IOJIOKHUTEIBHOTO BO3JEHCTBUS U YMEHBUICHMs Hera-
TUBHBIX COOBITHH B mpoekTe. YTOOB! ONpeneNeH bl PUCK HE Mellall pealu3alyuu IpoeKTa, HeoO-
XOZMMO OIPENENIUTh PUCK U CHU3UTH BEPOSITHOCTh €0 BOZHUKHOBEHUS, a He u30exaTh ero. Kpome
TOTO, yIpaBJieHWE PUCKaMU MPOEKTa BKJIOYAET B ceOs HaOOp METO/IOB, KOTOPHIE 00ECIEYHUBAIOT
UACHTU(UKAINIO, aHATIN3, TUIAHUPOBAHUE PUCKOB, pa3pabOTKy OTBETHBIX MEp U KOHTPOJIb Ha Mpo-
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TSOKCHUM BCETO XU3HEHHOTO ITUKJIAa NpoekTa. Pesymbrar paboThl ¢ OONBIIMMU JaHHBIMH B LEJISIX
YIpaBJICHUS ¥ OLECHKU 3(P(HEKTUBHOCTH MPOeKTa (HOPMUPYETCS B MPOIIECCE MOITAIMHON 00pabOTKH
0OJBIIOr0 MaccWBa NaHHBIX. KaAbli 3Tam BKIIIOYAET «OYHUCTKY» JAHHBIX OT MPEOOIIaaloniero
«H(GOPMAIIMOHHOTO IIyMa», TO €CTh OT HEHYXXHBIX JaHHBIX, KOTOPBIE HE CIOCOOCTBYIOT MPUHS-
THIO CTPATETMYECKH BAYKHBIX YIIPABICHYCCKUX PEIICHUN.

XapakTepuCTHKU AHAJUTHKH 00JILIIHNX JAHHBIX

KavecTBeHHO M3MEHMINCH COBPEMEHHBIE MOJIXOIBI K 00paboTKe 00BEMOB CTPYKTYPHUPOBAH-
HBIX 1 HECTPYKTYPUPOBAHHBIX JaHHBIX. CTOMMOCTH XpaHeHHs] HH()OpMAIMH CHU3UIIACh HACTOJBKO,
YTO CTaJ0 BO3MOXKHBIM COOHMpaTh Bce OOJbIIe M OOJBbINE JaHHBIX M aHAIU3UPOBATh UX. Takum 00-
pa3oM, BO3HUKJIA IpobiaeMa co3JaHus HOBOM BBIYHCIUTEIbHONH MH(MPACTPYKTYpHI, KOTOpas Obuia
ObI >QEeKTUBHON U HE O4YeHb Joporoil. Kimoy Kk moCcTpoeHHIo Takoi HHPPACTPYKTYPHI - 3TO KOM-
TIJIEKC TGXHOHOFHﬁ, HU3BCCTHBIX B HACTOAIICC BPEM KaK «OoJbIINE JaHHBIC).

465
135

2018 2025

Huazpamma 1. I[Ipoeros pocma obvema 2enepayuu ungopmayuu, Mapo 2ueabaim é cymxu
Hcemounux: 6onbuue 0anHbie U RPULOXNCEHUs. Ha 0CHo6e Unmepnema éeweti 8 uHMeNIeKmyaibHoll cpeoe:
cucmemamuyeckuti 063o0p [1]

To e camoe O6bI10 0OHAPYKEHO U B IPYTUX HccieoBaHUAX. bosbiive qaHHble - 3TO JaHHbIE
O0JIBLIIOrO pa3Mepa U Pa3InYHOI0 COCTaBa, KOTOPbIE OUYEHb YaCTO OOHOBJISIFOTCS, HAIEKHBI, LICHHBI
U XpaHsTCs B Pa3HbIX UCTOYHMKAX. 3aT€EM ITH UCTOYHUKHU TPEOYIOT BBICOKOM CKOPOCTH 00paboTKU
Y HECTAHJIAPTHBIX TEXHOJIOTHI, KOTOPBIE YJIYYIIAOT KAUECTBO YIPABIECHUYECKUX PEIIEHUH, CO31AI0T
HOBBIE IPOJYKTHI U 00€CTIEUNBAIOT KOHKYPEHTOCIIOCOOHOCTb.

[ToHATHO, YTO GOJBIINE JaHHBIE MOTYT BKJIIOUYATh B ce0sl pe3yabTaThl HAYYHBIX IKCIIEPUMEH-
TOB U MH(OPMALIMIO O KJIMEHTaX, CHCTEMY YIPABJIEHUS IMPOEKTaMH, aHaJIU3 PUCKOB - BCE, UTO MO-
KeT OBITh MOJIE3HO IS aHAIIU3a.

OCHOBHBIMU 33JJauaMU, peIaeMbIMU TEXHOJIOTUSIMU OOJIBIINX JAHHBIX, SBISIOTCS:

* XpaHEeHHE U YIpPaBJIeHHE 00bEMOM JAHHBIX, KOTOPbIE HE MOTYT «YMECTUTHCS» B CTaHIAPT-
HOM 0a3e JaHHBIX;

* OpraHu3alus HECTPYKTYPHUPOBAHHOM HH(pOpMAILINH;

* a”Haynu3 OONBIINX JAHHBIX, CO3JJaHHE AaHAIMTHYECKUX OTYETOB M MPOTHO3HBIX MOJIENel Ha
OCHOBE TOMCKA HOBBIX, IMOMCKA KJIACCOB (ITOMCK HOBBIX TUIIOB OOBEKTOB U MOBEJCHMS), TOUCKA ac-
counanui (yCTaHOBJIEHUS! HOBBIX 3aBUCUMOCTEN MEXIy 00beKTaMU, COOBITUSIMH, KIIMEHTaAMH).

CrnenoBarenbHO, B COOTBETCTBUH C BBIIICHU3IOKEHHBIM, OOJBIINE JaHHbIE UMEIOT CIEyIo-
1€ XapaKTepUCTHKH [5]:

e 00beM (00beM oOpabaTbiBaeMO HMH(POPMALMU, KOTOPBIM MOCTOSHHO YBEIUYHBAETCH);
IIPaBAMBOCTS (JIOCTOBEPHOCTH JAHHBIX );

e pa3zHooOpasue (00paboTKa JaHHBIX KaK CTPYKTYPUPOBAHHBIX, TaK U HECTPYKTYPHUPOBAH-
HBIX);

® CKOPOCTH (CKOPOCTh COOpa JaHHBIX H CKOPOCTh MOTOKA JAHHBIX );

® IICHHOCTH (LIEHHOCTh HAKOIUIEHHON MH(OpMAIUH).

Crenyer OTMETUTB, UTO C MIOMOIIBIO TexHooruid Big Data koMnaHuu MOTyT mojy4aTh Bax-
HYI0 MH()OPMALUIO 3a HECKOJIBKO CEKYHJ, YTO MOBBICUT 3(PPEKTUBHOCTb YIPABICHUECKUX peELIe-
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HUH, TPUMEHSIEMBIX B PEXKHME PEaTbHOT0 BpeMeHHU. Vcronb30BaHNe TEXHOJIOTHIA OM3HEC-aHaIn3a
MIPEIOCTABIIAET PYKOBOJCTBY KOMIIAHUM HMHCTPYMEHT IJISi aHAJUTHUYECKOH 00pabOTKH OOJBIIMX
00beMOB HH(pOpPMAIINH, HAKOIUIEHHOW B XpaHWIMINAX JaHHBIX, YTO CIIOCOOCTBYET MOIYYEHUIO MH-
¢dbopMaruu, HeOOXOAUMOM JIJIsl IPUHATUS CBOEBPEMEHHBIX YIIPABICHUECKUX PELICHHM.

AHajm3 00JbIIMX JAHHBIX: METO/bI U NPUEMbI

McKinsey, KOHCaNTHHTOBasi KOMITAaHUS TI0 CTPATETHYECKOMY YIIpaBlieHUIo Bbinenser 11 ana-
JUTUYECKUX METOJI0B U IPUEMOB, MPUMEHUMBIX K aHAJIMTUKE OOJBIINX AaHHBIX [3].

e Meronsl kiacca Data Mining - rpymnma npoueccoB i MOMCKa paHee HEM3BECTHOM IM0JIe3-
HOM WH(pOpMAIK, HEOOXOAUMON I MPUHATHS PEIICHU B JAHHBIX. DTU CIIOCOOBI BKJIIOYAIOT B
ce0s kiaccu(UKalMIO acCOIMalMi, U3yYeHHUEe NpPaBWUJI, PErPECCUOHHBIN aHaIu3, OOHapyXeHUE U
aHaM3 OTKJIOHEHW, KIaCTEPHBIN aHaJIU3 U T.JI.

e Kpayncopcunr - kiaccuukanus, a Takke oOOralieHue JAaHHBIX CHJIAMU IIUPOKOTO He-
OTIpEICTICHHOTO KPYTa JI0AEH, KOTOPbIE BBIOIHSIOT 3Ty paboTy, HE BCTyMHas B TPYAOBbIE OTHOIIIE-
HUS.

e (CrnusHUE W UHTETpalys JaHHBIX - TPYIIa MPOLECCOB, KOTOPBIC MO3BOJSIOT 0ObETUHUTD
Pa3HOPOAHBIE TaHHBIE U3 MHOKECTBA HCTOYHUKOB JJIs IPOBEJICHUS YIIIYyOJIEHHOTO aHaTN3a.

e MammHaHOEe 00yueHHe ¢ yYuTelIeM U 0e3 YUHUTENsl - UCIOIb30BAHNE MOEIICH 3aBHCUT OT
CTaTUCTHYECKOTO aHaJIN3a JUIsl CO3/IaHUs CIIOKHBIX POTHO30B Ha OCHOBE 0a30BBIX THIIOB.

e llckyccTBEeHHbIE HEHPOHHBIE CETHU: CETEBOM aHAlM3, ONTUMH3AlLIMs, BKIIIOYAsl T'€HETH4e-
CKHE aJITOPUTMBI.

e Pacno3znaBanue 00pa3os.

e [IporHo3Has aHaJUTHKA.

e lMuTanroHHOE MOJAETUPOBAHUE - THUII, MO3BOJSIONIMI CcO37aBaTh MIA0JIOH, OTOOpa)xaro-
M omepanuy B TOM BHJE, B KaKOM OHH ObUTH Obl. MoJenupoBaHre MOXHO paccMaTpHUBaTh Kak
dhopmy nIpeABAPUTEIHHOTO TECTUPOBAHUS.

e [IpocTpaHCTBEHHBIN aHAINU3 - TPYIINA IPOLECCOB, KOTOPHIE TPUMEHSIOT TOMOJIOTUYECKYIO,
TeOMETPUUYECKYIO U reorpaduieckyro HHPpOpMaIHio, MOTYICHHYIO U3 JaHHbBIX.

e Busyanuzainusa aHaIUTHUECKUX JaHHBIX - 0TOOpakeHne WHGPOpPMAIMK B BUJIE M300paxe-
HUM, CXEM, C UCTIOJIb30BAaHUEM WHTEPAKTUBHOCTH WJIM aHUMAIIMH, KaK JIJIsl TTOJTydeHUS PE3YJIbTaTOB,
TaK ¥ JJIs UCIIOJIb30BAHUS B KAUECTBE BXOJIHBIX JJAHHBIX JUIS JAJIbHEUIINUX UCCIIEI0BAHUM.

MeToabl MCCIETOBAHUSA

[IpoBeneHne UCCIeIOBaHMI - 3TO CBOETO POJia TUTAIIapM TSl HAITMCAHUS TPOSKTHON pabOoTHI.
Br160op mpaBUIBHOM METOMOJIOTHH MOXKET MOBJIHITH Ha PE3yNbTaT U 00Iee KaueCcTBO HCCIea0Ba-
TeabCKOM paboTel. CrieoBaTenbHO, B Halllel paboTe Oy1yT MPUMEHSATHCS IEPBUYHbIE U BTOPHUYHBIE
METOIUKHU UCCICAOBAHUS.

[lepBuuHOE HCCenOBaHWE BKIIOYAET B CeOsl COOp MCXOMHBIX JAHHBIX, HEOOXOAMMBIX IS
OTMMMCaHUs MPOOIEMBbI C UCTIONB30BAaHUEM CHEIHATbHON (opMbl onpoca. EcTh Ba Tuma JAOMOIHU-
TENBHBIX TEPBUYHBIX HCCIAEAOBAaHWI: KAaueCTBEHHBIE U KOJIMYECTBEHHBIC. ONHUCHIBAIOTCS
KOJIMYECTBEHHBIC MCCIIEIOBaHUs, a COOpaHHbBIE JaHHBIE OOBIYHO OTOOpaxkaroTcs B IUdpax U Jaua-
rpaMmax sl IOATBEPKIACHUS TEOPUN U TIPEATIOTI0KESHUM.

CobOpanHble naHHBIE - 3TO WHQOpPMAIHS MO HAlleld TeMe O BIUSHUHM AHATUTHKU OOJBIINX
JTAHHBIX Ha MPOIECCHl YIIPABJICHUS MpOoeKTaMH. B pamkax 3Toro Meroaa JaHHBIE MOXXHO COOMPATH
pasHBIMU CIIOCO0aMHM, OJTHAKO ObLT BEIOpaH METOJ OIpoca, KOTOPBIH Oy/AeT COCTOATh U3 CITUCKA BO-
MMPOCOB C MHOKECTBOM OTBETOB MJIM OIEHOK. DTOT OMPOC OYJET MPOBOJAUTHCS OHJIAMH C MCIOIB30-
BaHHeM Survey monkey.

Kpome Toro, kauecTBEHHBIN METO]T TAKXKE OY/IET UCIOIB30BaThCS B HAIIEM MPOEKTE IS H3Y-
YEHUsl MBICIIEH, I WJIM ONbITa JIOJIEH MOCPEACTBOM HHTEpPBBIO. KauecTBEeHHbIE HCCIIEIOBAHUS
XapaKTEePU3YIOTCS HEOOIBIIMMU pa3MepaMu BIOOPKHU. B Xo/e 3TOTro nccienoBanus mpeanoiaraet-
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Csl, YTO MHTCHCUBHOE HAOIIOICHHE U WHTEPBBIOMPOBAHHE JIFOACH MO3BOJISET MOIYUYUTh TOAPOOHYIO
MOJIHYIO KapTUHY MX B3IJISJIOB, MOTHBAIIMM, MO3ULUNA U 00pa3a »U3HU. DTOT TUI HCCIETOBaHUS
HanboJee MOAXOIUT At cOOpa JaHHBIX, KOTOPBIE MOTYT CIIOCOOCTBOBATh MOCTAHOBKE MPOOIEMBI,
(bopMyIHPOBKE HCCIEA0BATEIHCKOM TUIIOTE3HI.

JIpyroii THII UCCIIEAOBAaHUs, KOTOPBIA OyIeT MCIOJIb30BaThCSl B HAIIEM IPOEKTE, BTOPUYHOE
UccleIoBaHue. JTO aHalIU3 Y)Ke CyIIeCTBYIOLIEH HHpopMaIi, COOpaHHON B 3JEKTPOHHOM BHJIE,
MpeaBapuTeNIbHO cOOpaHHOM ApyruMu. YacTo BTOPUYHOE MCCIIEOBAHUE HEOOXOIMMO, YTOOBI TO-
Jy4uTh OO0IIIee MMPEACTABICHUE O CETOAHSIIHEH aHAIUTHUKE OOJBIINX JAaHHBIX B YIPABJICHUU MTPOCK-
TaMH.

Pe3ynbTaTel

[Tocne mony4yeHus Bceil nHGOpPMALIUK U3 aHKET U COOECeTOBaHNUN CTAHOBUTCS SICHO, YTO HC-
M0JIb30BAHHUE AHAJIUTHKU OOJBIIMX JAHHBIX MOXKET BO MHOTOM OTpa3uTh Oyjyllee yInpaBleHUs
IIPOEKTAMHU.

1) IlnanupoBaHue U T0CTaBKa

JlecTBUS MO IUTAHMPOBAHMIO M 3aKyNKaM 4YacTO TLIATEIBHO JAOKYMEHTHPYIOTCS, YTO JIaeT
BO3MOXXHOCTh MIPOAHAIM3UPOBATh CBSI3aHHBIC C HUMHU JlaHHBIe. PacTyiiee ucrnonb30BaHue TEXHOJIO-
THid B IPOEKTAxX JeaeT yIo0HbIMU cOOp M aHaIHU3 OOJBIINX TAHHBIX, CBI3aHHBIX C TUIAHUPOBAHUEM
U peanuzanueit. s kpynHoil komnanuu o0beM U pazHOOOpa3ue JaHHBIX MOTYT TOMOYb B IIPOBE-
JICHUM aHaliu3a W BbIPa0OTKE MOHMMAHUS TOTO, KaK 3aHOBO OIPENIEIUTh MPOIEIYphl U METOJbI
BHYTPEHHETO TUIAHUPOBAHHUS, YTOOBI C/I€TaTh UX HOBATOPCKUMH U TBOPUYECKHUMHU.

OO01as KOHCONUAIMS TUIAHUPOBAHUS U 3aKYIOK, CBSI3aHHBIX C OOJBIIMMHU JaHHBIMU Yepes
OM3HEC-CerMeHThI, paboune MecTa, IKOHOMHUYECKUE CEKTOPBI U PErHOHBI, MOXET 00ECHednuTh MO-
HUMaHue B 0oJiee HIMPOKOM CMBICTIE, YTO MPUBEIET K pa3paboTKe HOBEHUIINX MOJENel U MPoLexyp
IUTAHUPOBAHUS U peasn3alllu.

2) IIpoekTHast KOMaHaHAs cpena

Ha perymnsipHoii ocHOBe coOMpaeTcst 3HAYUTENbHBIA 00beM MH(POpPMAIIUK O WICHaX KOMaHIbI
npoekTa. Ha 3ToM 3akaHumBaeTcs OMBIT pabOThl HaJl MPOEKTaMHU B CYIIECTBYIOMIMX M HPOILIBIX
KOMIIaHUX, 00pa3oBaHue, HABbIKU, y4EOHbIE KYypChl, OlIEHKa 3((EKTUBHOCTH, a TaKXKe pa3Mep U
KOH(Urypamus KOMaH/, ¢ KOTOpbIMH OHU paboTanu. Korga sta uaopmarus codbupaercs U aHalu-
3UpyeTcs ¢ MPUMEHEHUEM TEXHOJIOTUU OOJBIINX JTAHHBIX, CTAHOBUTCS SICHO, YTO OHAa MOJKET JaTh
MIOHMMAaHMe, KaK co3JaBaTh 3PPeKTHUBHbIE KOMaH/Ibl, KaK pa3BUBaTh ONTUMAJIbHBIA pa3Mep U KOH-
¢durypanmio KoMaHJ, HeOOXOIMMbIE HABBIKM ISl KOHTPOJS ONEpaluid MpOEKTa, MOBBIIIEHUS JIH-
JIEpCTBa.

3) Ynpasienue puckamMu U mpooeMamu

VYnpasieHrne IpoeKTaMu SBJIsIeTCs (YHKIIMOHAIBHBIM U OCYILIECTBISIETCS B 3aBUCUMOCTU OT
BHYTPEHHUX M BHEIIHUX 00CTOSTENbCTB. Prcku npu oOpalieHnu K «Bompocam» TpeOyroT MUHUMU-
3UpOBaTh UX HETATUBHOE BJIMSHHME HA PE3yNbTaT pean3alliy MpoeKkTa. MyapocTs mpeamnosiaraer,
YTO MPOEKTHBIE KOMaH/IbI JOJKHBI aKTUBHO COIJIACOBBIBATh PUCKU U PETYISPHO MX KOHTPOIHPO-
BaTh. AHAJUTHKA OOJBIINX JAHHBIX MOXET OBITh BaXHHIM MHCTPYMEHTOM B aHAJIW3€ JIAHHBIX, CBS-
3aHHBIX C «PUCKAMU» U «IIpoOJIeMaMm», C 1eJIbI0 pa3pabOTKU HOBBIX METOJIOB U OIepalyii 1S BbI-
SBJICHUS, aHAJIN3a, OIIPENIETICHHS IPUOPUTETOB MOHUTOPHUHTA U CO3AHUSI CTPATETUN pearupoBaHUs
Ha PUCKHU. YUUTHIBAs, YTO UCCIIEIOBAaHUE MOKA3aJI0, YTO YIIPaBJICHUE PUCKAMU HE UMEET MpeleieH-
Ta ¥ 3aKOHHOTO 3HAYEHHUs, CYLIECTBYET peayibHasi MOTPeOHOCTh B pa3pabOTKe HOBBIX METOIOB,
MPOLEYpP U TEXHUK, KOTOPbIE MOTYT MOJIYYUTh OOJee MUPOKOe MPUMEHEHHE CO CTOPOHBI paboT-
HUKOB IMPOEKTA, YTOObI UCIOIb30BATh HEJABHO PACIIMPEHHBIE MPOLEAYPHI Ui 00pabOTKH PUCKOB
1 npobisiem Oonee dppekTuBHO. AHATUTHKA OONBIINX TAHHBIX MOKET TTOMOYb B JJOCTHIKCHHH ATHX
Lesnen.

4) YrpaBjeHHue KaueCTBOM

VYrpaBiieHne Ka4eCTBOM BKJIIOYAET B ce0sl 3SHAYUTENbHBIN 00beM Orepanuii Ha dTamnax IUIaHu-
poBaHMsl, MPOEKTUPOBAHUS, CTPOUTEILCTBA U TECTUPOBAHUS MPH YIPABIECHUU MPOEKTOM. Takum
oOpa3om, OombIias yacTb HHpOpManuu cobupaercs, oopadbarbiBaeTcs, GUKCUpPYETCS U aHAIU3H-
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pyercsi Tocie peanu3aluy MpoekTa. Jta uH(OpMalus CBs3aHA C IUIAHWPOBAHMEM KadecTBa,
BKJIIOUAIOIUM pa3pabOTKy CTpaTeruil, peleHus o MPUMEHEHUU MEphl KayecTBa, MCIOJb30BaHUE
CTaHJIapTOB KadecTBa, Takux Kak ISO u T.1. YcuieHue BRIICYIOMSHYTON HH(OPMAIIAN JUTS CITOXK-
HBIX [IPOEKTOB MOXKET CTaTh 3HAYUTENIbHON MHpOpMAIMEil, KOTopas MOXKeT ObITh MpOaHaTIu3UpPOBa-
Ha JUIs pa3paboOTKU yIy4IICHHBIX METOJOB U PEUICHUH B 00JacTH KayecTBa. AHAIMTHKA OOJBIIHX
JAHHBIX MOKET MPUMEHATHCA JUIsl aHAlIM3a JTaHHBIX YIPaBJICHHs Ka4yeCTBOM C LIEJbl0 pa3paboTKu
HOBEMIIMX CTAaHAAPTOB M MOKA3aTeJIe KaueCTBA, HOBEUILIUX METOAOB M OINEpalluii KOHTPOJIS Kade-
CTBAa, HOBEHMIIMX TEXHOJOTUU JJIsI KOHTPOJIA KaueCTBA IIPU BBIINOJHEHUHU MPOEKTA U HOBEHIIMX IO-
Kazareyeu i U3MEPEHUS KaueCTBa.

5) Ympasienue pecypcamu

Pecypchl B IpoekTe BKITIOYAIOT Y€TIOBEUECKHUE PECYPCHI, HHPPACTPYKTYPY, HH(POpPMAIIHOHHBIC
TEXHOJIOTUH, (PMHAHCHI, HEOOXOAUMbIE 3HAHUSA, METOJIbI U cTpaTeruud. CobupaeTcss 3HAYNTENbHBIH
00BeM mHpopMauu 00 KCIOJIIE30BAHUN PECYPCOB, TUIAX, CIUHUIIAX H3MEPEHUs, TpeOyeMOM KO-
JINYECTBE, NMPUMEHSIEMOM KOJUYECTBE, HEUCIIOIb30BAHHBIX PECYpCax U CTPATETUAX MOHUTOPUHIA
WCIIOJIb30BAHUS PECYPCOB. AHAIMTHKA OOJIBITNX JaHHBIX MOXKET ChITPaTh KIIOYCBYIO POJIb B Pa3BU-
TUW HOBEHIIHUX METOJOB MPUOOPETEeHHUS, paclpeiesieHUus] U yIpaBleHHUs pecypcaMu. AHaATUTUKA
OOJBIIMX TaHHBIX MOXET ITOMOYb B CO3JIaHUU HOBEHIIMX MPOTPAMMHBIX MPUIOKCHHUHA I YIIPaB-
JIEHUS PECypCaMH.

TenneHuu UCIOIB30BAHUS OONBIINX JAaHHBIX

* Arperanus JaHHBIX YJKOHOMHUT BPEMSI IIOMCKA U CBSI3BIBAET JAHHBIE U3 PAa3HbIX HCTOYHUKOB.

* busHec-aHANIUTHKA: €IWHBIN JAOCTYN KO BceM MHGOpPMAMOHHBIM pecypcaMm. HoBbie apxu-
TEKTYPHBIE PEIICHUS MO3BOJISIOT 00padaThIBaTh Kak CTPYKTYPHPOBAHHBIC, TAK U HECTPYKTYPHPO-
BAHHbBIC JJAHHBIE.

* BO3MOXXHOCTh (DHIIBTPOBATH, a TAK)KE MEPCOHATUZUPOBATH HHPOPMAIIHIO B 3aBUCUMOCTH OT
3a7a4¥ WM 0JIb30BATEII.

* AHanu3 BCEro: KOHTEHTA, MOJIb30BaTeNeH, JEHCTBUN, TEHICHIIUM, COOBITHI, UCTOPUHU TIOUC-
KOBBIX 3aI[POCOB, MAPKETUHIOBBIX U PEKJIAMHBIX KAMIIAHUM U T.JI.

* ndopmarrionHasi meperpy3ka CTAaHOBUTCSI IPEUMYIIIECTBOM C aHAJTUTUKOW OOJIBIINX JTaH-
HBIX.

* 3a/1aun OMPENENSIIOTCS OM3HEC-TI0IH30BATEISIMU: 3aMPAITUBAIOT UHTEPHENUCH U TPUIIOXKE-
HUS A7 paboThI C OMpeIeICHHON 3aaueil WIIH TPOIECCOM.

* AHaMTHKA OOJBIITNX JTAHHBIX TOMOTAeT 3()PEKTUBHO KUCIIOIH30BATh HAKOILJIEHHBIE TaHHbIC.

3ak/oueHue

BrlmeynoMsHyTBI MaTepuan MOATBEPKIAET aKTyalbHOCTh BIUSHHS AHATUTUKU OOJBIINX
JTAHHBIX Ha YIpaBJICHHE MPOEKTaMu. B HacTrosimee BpeMs MHOTHE Pa3BUBAIOIINECS CTPAHBI HaXo-
JSITCS HA CTaJUM Pa3BUTHS M TOCTUTAIOT HOBBIX 1esielt B o0nactu U T-TexHonoruit u 6oabIux gaH-
HBIX. Cero/iHs y HaC 0YeHb OOJIBIIOE KOJIMYECTBO OPTaHU3AIA, KOTOPBIE PEIINTEIHHO MOIICPKH-
BAIOT AHAJIUTHKY OOJBIINX JAHHBIX U IMBITAIOTCS MCIOJIB30BaTh €€ Ha BCEX YPOBHSIX BHYTPEHHHMX
Om3Hec-TporieccoB. SIpKkuil TpUMEp ATOrO MOXHO CKazaTh O TaKWX OpraHm3anmsx, kak AO
«Hapoansiit 6anky, rpynna «BI» 1 TOO «Kumbepnu-Knapk».

B pe3ynbpTare 3TOr0 MCCiIe0BaHUS MOXKHO CIeNaTh BBIBOJ, YTO CETOIHS MHOTHE JIFOJIU OCBE-
JIOMJIEHBI O TIpoOJIeMe BIMSHUS aHAIUTUKU OOJIBIIMX JAaHHBIX HA MPOLECCHl YIPABICHUS MPOEKTa-
MH U MOTYT BBISIBUTH HECKOJIBKO MPUYHH M ITOCIIEACTBUIN 3TOTO BIUSHH. KOMIaHuH, HTHOPUPYIO-
mue 0oJbIINe JTaHHBIE, HAYaIl BUJIETh MOTEPIO IEHHOCTH, KOTOPasi MOTJIa OBITh CBsI3aHa ¢ MoTepen
KJIMEHTOB MJIM OTCYTCTBHEM ONTHUMH3AIMU. AHAIUTUKA OOJBIIMX JAHHBIX MOXKET MMOMOYb KOMIIa-
HUM TIOHATH CBOU COOCTBEHHBIE BO3MOXKHOCTHU JUIS aHAJIM3a CJIOXKHBIX Ha0OPOB JAaHHBIX U pa3pa-
OOTKM pEIICHU 711 OOJBIITUX TaHHBIX. TakuM 00pa3om, OOJIBIIINE TAHHBIE YIYYIIAlOT YIIPaBICHUE
NPOEKTaMM M YHPOLIAIOT MHOr03aJavyHoCTh. lIpuHMMas BO BHHMMaHHE JIMYHbIE TNPUMEPHI
MHTEPBBIOEPOB U3 OMbITa PabOTHI, KOTJa OOJIbIINE TaHHBIE U YIIPABIEHUE MPOEKTaMH ObUIH KOoppe-
JMPOBAHbI, OHU TPEATIOJIOKUIN, YTO aHAJTMUTUKA OONBIINX JAHHBIX JOCTYIIHA B UX MPAKTHUKE KaX-
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Iblii 1eHb. B mponecce ynpasiieHHs IPOEKTaMU B HACTOSLIEE BPEMS HCIOJIB3YIOTCS Pa3/IMYHbIC
IIPOrpaMMbl JJIs1 YIIPaBJIEHUS] PACIMCAHUEM U CBOEBPEMEHHBIM BBINIOJIHEHUEM 3a1au. [IpoOiema He
CTOJIBKO B TEXHHUYECKOM TOCTPOCHUHU XPAaHUIUIIA OOJIBIINX JaHHBIX, CKOJIBKO B pa3pabOTKe Mojie-
JIM TIOBEJICHUs KJIMEHTOB, CETMEHTAlMU KJIMEHTCKOM 0a3bl U pa3paboTKe KOHKPETHBIX IpesIokKe-
HUW JUIs pa3IMYHBIX TUIIOB KIIMEHTOB.

IIpuHuMas BO BHUMaHKE BCIO MIPEJOCTABIECHHYI0 MH(POPMALIUIO, MOKHO C/AEIaTh BBIBOJ, UTO
BHEJPEHHUE TEXHOJOTUMU OOJBIIMX JaHHBIX - 3TO HOBBIM IIar B HAy4YHO-TEXHUYECKOM DPAa3BUTUHU B
pa3nuyHbIX cdepax olmiecTBa. XOTsA TEXHOJIOIMs OONBIINX JaHHBIX ceiluac HaXOAMUTCS Ha paHHEH
CTaauM Pa3BUTHs, OHA Y€ JOCTHUIJIA BBICOKMX IOKa3areseil B 00iacTi WH(POPMAIIMOHHBIX TEXHO-
JOrui. OTa TEXHOJOIUs aKTUBHO HCIOJB3YETCsl B Pa3IMUYHBIX cepax HesaTenbHOCTH, OCOOEHHO B
yIIpaBJIEHUH MPOEKTaMH. AHAIUTHKA OOJIBIIMX JAHHBIX MOKET OBITh BaXKHBIM HHCTPYMEHTOM B
aHaJIN3€ JIaHHBIX, CBA3aHHBIX C «PUCKAMM» U «IIpo0IeMaMu», C LIeIbl0 pa3pab0oTKH HOBBIX METO/I0B
U Ollepauui JUIs BBIABJICHMS, aHAIN3a, ONIPEAEICHUS IPUOPUTETOB MOHUTOPUHTA U CO3/1aHMS CTpa-
Terni pearMpoBaHusl Ha PUCKH. YCHJICHHME BBILICYNOMSIHYTON MH(OpPMaUM JUIsl CIOXKHBIX IPOEK-
TOB MOXET CTaTh 3HAUYNTEILHOW HH(pOpMAIHEH, KOTOpasi MOKET OBITh MPOAHAIM3UPOBAHA JJIS Pa3-
pabOTKM METOJIOB M pEIEHHH, yIydIIaroIlUX KayecTBO. AHAJIUTHKA OOJBIIMX JaHHBIX MOXET
MPUMEHSTHCS ISl aHAIIM3a JTAHHBIX YIPABICHUS KA4eCTBOM C IENIbI0 pa3pabOTKH HOBEUIINX CTaH-
JApTOB M IIOKa3aTelled KayecTBa, HOBEUIINX METOLOB U OIlEepaliii KOHTPOJIS KauyecTBa, HOBEHIINX
TEXHOJIOTUH Ul KOHTPOJIS Ka4eCTBa IPU BBIIIOJHEHUH ITPOEKTA M HOBEMILINX IOKA3aTeNen I U3-
MepeHUsl kaduecTBa. bosee Toro, aHanuTHKa OOJBIINMX AAHHBIX MOXKET ChIIpaTh KJIIOYEBYIO POJIb B
Pa3BUTHM HOBEHUIINX METOJIOB IPHOOPETEHUS, paclpeieeHNs U YIPABICHUS PECYPCaMHU.

HccnenoBanue Takxke IMOKA3bIBAET, YTO BO BPEeMs aHKETHPOBAHHS OOJBIIMHCTBO JIIOJCH ITy-
MaJld, 4TO aHAJIUTUKA OOJBIIMX JAHHBIX IPUMET HalpaBlIeHUE, YKa3aHHOE paHee B OTHOIIEHUU HC-
KYCCTBEHHOT'O MHTEJIJIEKTAa U MallMHHOro oOydeHus. IloToMy 4yTO OHM NMOHHMMAIOT, YTO OyAylIas
pabota BkiIrouaer OoJsiee MOAPOOHOE HCCIEIOBAaHHME BIIMSHUS HCKYCCTBEHHOT'O WHTEJUIEKTAa Ha
yIpaBleHUE MPOEKTaMU U UX OTHOILIEHUS ¢ OonblIMMU JaHHBIMU. Kpome Toro, MOryT BO3HUKHYTb
po6eMbl B 00J1aCTH NCKYCCTBEHHOI'O MHTEIJIEKTA, KOTOPhIE TAKXKE CIeNyeT JIeTalbHO MpOaHaIu-
3UpOBATh B JAIBHEHIINX UCCIEI0BaHUAX. [I0CKOIBKY HCKYCCTBEHHBIN MHTEIUIEKT MO3BOISAET KOM-
IBIOTEPaM pacro3HaBaTh Ha COOCTBEHHOM OIIBITE€ B COOTBETCTBUHM € 33JJaHHBIMU KPUTEPUSIMHU
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MomobekoBa A., beko6osoBa M.B."

YiikeH gepeKkTep aHAJIMTHKACHIHBIH K00aHbl 0aCKapy NMpouecTepinin THiMaiirine acepi

Angatna. JXoOanbl Oackapy NpOIECTepIHICTI YJIKEH IEpeKTepi Tauaay ocep eTYHiH
OipHerre ceOenTepi MEH CaJlJIapblH aHBIKTAl ajaabl. YJKEH ACPEKTEP TEXHOJIOTHUSACHIH €HT13y — OyII
KOFAMHBIH TYPJI CallalapblH KAMTHTHIH FBUIBIMU JKOHE TEXHOJOTHSIIBIK JaMyarbl KaHa Kaam.
3epTTeyliH MakcaTbhl — YJIKCH JEpeKTep aHAIMTHKACBIHBIH K00ajmapapl Oackapy NpolecTepiHe
OCepiH 3epTTey KOHE Talaay. YIKEH JIePEKTep MEH MalIMHAIBIK OKBITYBIH JKOFaphl apaKaThIHACHI
KOCBIMIIIA 3epPTTEY/l KAKET €Te/li, OFaH jKacaHJIbl MHTEJUICKTIH o0amapabl 6acKkapyFra ocepi jKoHe
OJIapbIH YJIKEH JepeKTepMeH OaillaHBICThI callaliap/IaFbl eKeNH-TerKeIl 3epTTeyepi eHrizinei.

Tyiiinai ce3mep: yikeH aepeKTepi Tanaay, )Ko0aHbl OacKapy, aKnapaTThIK TEXHOJIOTHSIIAP,
TEXHOJOTHSUIBIK JIaMy, MAIIUHAIBIK OKBITY, )KaCaH/Ibl UHTEIUICKT, TOyeKeIAep i Oackapy, camaHbl
0ackapy, aKImaparThlK TEXHOJIOTHsIIAP, IIBIFBIHAAP Bl OacKapy.

Mombekova A., Bekbolova M.B."
The impact of big data analytics on the effectiveness of project management processes

Abstract. Big data analytics in the project management processes can identify several causes
and consequences of their impact. The introduction of big data technology is a new step in scientific
and technological development, covering various spheres of society. The purpose of this study is to
study and analyze the impact of big data analytics on the project management processes. The high
correlation between big data and machine learning requires further research, which includes more
detailed research in areas such as the impact of artificial intelligence on project management and
their relationship to big data.

Key words: big data analytics, project management, information technology, technological
development, machine learning, artificial intelligence, risk management, quality management, in-
formation technology, cost management.
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FORECASTING EXPECTED BANK LOSSES AT GRANTING A LOAN

Abstract. This article uses the sample data of the SAS platform as an example to introduce the
statisti-cal analysis and prediction of the expected loss of loans issued by banks. The original data for
this study comes from a Kaggle source, which provides information about the credit history of bank
customers. The technology is based on logistic regression, graphical data analysis, and the basis of building
a model on the SAS platform. The model can be used to predict credit risk and describe credit risk in the
banking system.
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Introduction

This kind of credit risk is one of the most common types of risks, and it has a vital impact on
the robustness of a single bank's exercise and the entire framework of the currency of custody. One
of the main reasons for emergencies is to prompt financial analysts to underestimate the risks asso-
ciated with the use of unused currency violations and the subsequent emergencies. In
combination with the potentially unsafe consequences of credit opportunities, it is essential to
fully evaluate them.

Under this circumstance, the state-of-the-art bank must not determine the importance of
its image in the same way that it assesses the opportunity level of a credit asset portfolio when
con-ducting lending activities. In the unstable budget market and currency-related emergencies, it is
vi-tal to be able to foresee the pattern of bank marks.

However, the current problem is the need for mandatory tools to predict credit risk. We stud-
ied a modern method based on the use of evaluable strategies to estimate the expected misfortunes
of banks when issuing advances, taking into account different variables that affect the risk of
ad-vances portfolio, and using information provided by Kaggle.

The biggest purpose of consideration is to estimate the unfortunate circumstances of
banks when issuing credit for explanatory considerations of suitability. The strange thing to
consider is the improvement of the program using the fact-finding data of the banking
framework obtained by Kaggle. The emergence of term papers is a demonstration of the strategy
of using historical bank data and the use of SAS equipment to analyze the credit risk within the

scope of banking services.
New impetus for adjusting credit risk management

From the perspective of cash-related instructions, the conditions for the activation of the
COVID-19 emergency have special propositions for monitoring and coordinating credit risk. In the
past three months, banks have been adapting to the evolving trend and researching the most cutting-
edge methods to deal with challenges. These inspections assess the overall impact of the emergency
on the national or regional economy, and the impact of various departments and sub-sectors, espe-
cially credit risk issues that require real-time inspections. The examination started when it was di-
rectly discovered that this emergency situation had five curious effects on credit risk.

At the time of crisis, the change in budget conservatism is more critical than the
differences between departments and the past divestments. Certain companies, such as nutrition
wholesalers, dominate the crisis and are fighting to meet the increasing demand. Other factors, such
as broadcast communications and medicines, were hardly affected. But as we all know, certain
sectors (such as travel, transportation, tourism and neighborhoods) are indeed challenged [1].
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Nonetheless, to properly outline cash-related robustness within this emergency, banks must
go through inspections of parts or sub-sectors and investigate the borrowers. The business model
from one company to another in the same sub-industry may be absolutely correct, and along these
lines of thinking, it is more or less suitable for survival and faster recovery in the current environ-
ment. For example, many companies have very close online businesses, while others do not. There-
fore, banks cannot draw conclusions from sub-industry inspections alone, that is, whether a particu-
lar borrower is annoyed.

In addition, the standard data sources used in credit risk assessment must become obsolete
overnight. This crisis has manifested itself as a powerful external shock in most cases of the global
credit cycle. Both supply and asking prices were accidentally stifled. In addition, suddenly, the data
of the past six or twelve months of data is not important for the quality of the survey of individual
borrowers. The innovative method of acquiring and using high-frequency data is today's organiza-
tion [2].

In the process of developing the COVID-19 crisis, due to the prejudice of customers, their
banks eventually developed naturally, and the benefits of habitual installment payment collection
technologies (phones, emails, letters) are getting smaller and smaller. The huge wave of undesirable
progress that is currently forming will occupy a long exhaust direction resource in the near future.

Towards Data-Driven analysis and Real-Time decision-making

In order to respond to emergency situations, teaching related to driving money has begun to
adopt unused market segment surveys, borrower versatility and high-frequency analysis methods to
recognize and observe. One of the key changes we have seen is that pioneers are rapidly shifting
from the perspective of one department to a sub-sector, and finally using real-time information and
analysis techniques of debt to quickly transfer to the perspective of debt [3]. Most banks have con-
ducted precise speculations in specific sub-sectors and are getting closer (or up to now) to the debt-
or’s view of risk assessment.

Crossing this skyline is the method of investigating forms of credit underwriting by using re-
al-time trade information in decision-making and schedule analysis [4]. Switching to these unused
strategies will help banks adapt to emergencies, but in addition, as a practice, we believe that credit
risk management should be changed in the coming months and a long time. The best banks will in-
deed continue to maintain and extend these conditions after emergencies, in order to more effective-
ly monitor credit risk, to serve senior customers and enable them to recover faster.

SAS application style for predicting expected bank losses when issuing loans

The software market continues to grow. A new software package was developed based on the
rapidly developing modern computer technology. The functions of the program are being expanded
so that people can use them not only as simple tools to simplify work, but also as mature assistants
that can solve complex problems in banks. This study shows the use of statistical software package
to analyze and predict bank data.

In order to determine the initial predicted value of the credit risk level, we recommend using
SAS statistical analysis methods. To predict the risk of the loan portfolio, it is necessary to deter-
mine the criteria for changing the level of this indicator. We suggest that the main criterion for cred-
it risk indicators is a model built on the bank’s historical database, which shows the possible risks
of a specific customer, that is, the possible loss of the bank due to a specific customer. We believe
that this model most accurately characterizes the quality of bank loan portfolios.

All customer credit records are stored in the bank database. Credit history is information
about your loan obligations. It shows the bank, the microfinance organization (MFI) or the credit
consumer cooperative (CCP) from which you are applying for loans and borrowing. When was that
and how much you spent. Have you ever been a co-borrower or guarantor of loans from others [5]?
Do they pay carefully or delay payment?
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The amount of loss that the bank may face can be predicted based on the credit history data.
The average level of bank losses is estimated by calculating the expected loss index (EL). From the
perspective of the bank, the indicator of expected loss is an element of business value. Use basic
risk parameters to estimate the amount of expected loss: PD gives the average annual probability of
default of the borrower, and EAD x LGD - the level of losses [6]. Thus, the expected losses can be
estimated as follows:

EL = PD * EAD * LGD. (1)

Where EL— Expected Loss; PD - Probability of Default; EAD - Exposure at Default; LGD -
Loss Given Default. symbols in your equation have been defined before or immediately following
the equation.

The Basel Committee determined the following [12]:

e Average annual default probability (default rate) and borrower rating. PD is the probability
that the loan cannot be repaid. The probability of default will be calculated for each employee.
There are many different models that allow you to calculate PD based on available information.
Three main categories can be distinguished: structural models, simplified models, and credit scoring
models. The first two methods are based on market data (stock prices, bond yields). Therefore, the
credit scoring model has the greatest practical significance. All value ranges are evaluated by the
rating team. In addition, with the help of a special calibration of the rated value, the possibility of a
default can be determined. PD, a similar rating group, has been elected president for one year [7];

e According to requirements exposure (EAD). EAD is an estimate of the amount of risk (that
is, part of the loan). In this case, the following factors must be considered: First, the debt under the
system (especially complex products with a limit system) may fluctuate over time, so it is necessary
to evaluate its value in the event of default. [8]. Secondly, the existence of highly liquid collateral
allows you to reduce EAD, so its implementation makes it possible to quickly repay part of the lost
loan. However, the left part of the loan is unlikely to be repaid in full;

e The average expected loss of capital share (loss at default, LGD) at the time of default is
usually calculated as a percentage of EAD. LGD is exactly the estimated loss of EAD. It is neces-
sary to provide additional guarantees for the loan, assess the importance of the collateral to the cus-
tomer and the current financial situation of the borrower, namely its rating. When calculating LGD
and EAD, it is very important to correctly determine the issues of cost, liquidity and return probabil-

1ty.

Collect data on indicator evaluation and processing

The basis of the research is data on bank credit records. As the initial information, data de-
scribing credit history at the beginning of 2020 was selected based on monthly records of credit
transaction cases. The following categories of credit history are introduced:

When analyzing a customer’s credit history, three main types of tasks are solved: comparing
credit history indicators, analyzing the dynamics of credit operations, and analyzing the level of
credit operations.
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Table 1 - EL, PD, LGD, EAD results

Funded_amnt PD LGD EAD EL

5000 0.1647909316466200 0.9137287259284660 2949.6084487904 444.13495613990800
2500 0.2828104744734790 0.9154816249384510 1944.4333780507400 503.42895400336700
2400 0.2307362354090770 0.9194838219680120 1579.9343016863600 335.19607381040500
10000 0.20874299947855700 0.9049241978540790 6606.559611654160 1247.9565912633200
3000 0.1292812709740640 0.9114527959410170 2124.631666989780 250.3533717013720
5000 0.13580650461121300 0.9188613978157500 3174.1650557315200 396.095660557456

7000 0.29133725401367500 0.9165305685864820 5052.384586825450 1349.0852014910900
3000 0.2975299298493430 0.91369595859268 2056.324222637450 559.0156355556010
5600 0.41801183398990700 0.9002332778846770 4810.650248440880 1810.2869602668200
5375 0.1882600619740530 0.9198397777105950 3901.7992509115700 675.6710395256220
6500 0.180805842929102 0.9063090874655570 4788.668721435330 784.6998858150640

In order to collect data, it is necessary to select at least 50 customers belonging to the target
industry group under consideration and collect the indicators that have been determined for them in
the past few years. At the same time, data can be obtained from various sources (including those
publicly available). In particular, data related to reports from the disclosure server, data from the
Federal Office of State Statistics 2 etc. It is convenient to use related indicators (financial relations).
In addition, financial indicators must be included in the same time range (quarter, month, year), and
the duration of the production cycle must be considered in calculations.

Acknowledgment
Therefore, in modern banks, the role of risk management is significantly improving. When the
decision to grant a loan is: accept/reject, the risk assessment allows you to give up the simple
meth-od. The credit risk management system becomes the basis for a reasonable dialogue with
customers based on objectives including investment portfolio indicators. A properly structured
business pro-cess will play an important role. The activities of the risk management department
cannot be sepa-rated from other departments of the bank, because a correct and objective
assessment requires all available information, including other departments and external
resources. The role of risk man-agement is not limited to the stage of considering the application
- it is establishing the best portfo-lio structure, continuous monitoring, and the importance and
understanding of existing risks.

1t is impossible to completely eliminate the risk. There is no income without risk: the greater

the risk, the higher the possible income. But you need to know the risks to prepare for possible con-
sequences.
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Omaposa E.I'.
Ka3zaxcrancko-bpuraHckuil TeXHHUECKU yHUBepcHuTeT, Anmatel, Kazaxcran

AJITOPUTM ABTOMATU3AIIUU KITACCUOUKAIIUU ®PUHAHCOBBIX
AKTHUBOB IIPU POSBHUYHOM KPEJIUTOBAHUU

Omaposa Epkexan I'ajbIMKbI3bl, MATUCTPAHT CIENHATIBHOCTH «PuHaHChDy KazaxcraHcko-
Bpurtanckoro TeXHMUECKOTO YHUBEPCUTETA

AHHOTanusl. B crarbe mpencTaBieH KEWC IO COCTaBICHUIO AJrOpUTMa aBTOMAaTHU3alUU
KJ1accu-(puKauy (UHAHCOBBIX aKTUBOB NPU PO3HUYHOM KpeauToBaHuU. [IpuBeneHO 3amoiHeHHe
crieln(pUKalu OCHOBHBIX OM3HEC TPeOOBaHMI, a TAK)KE ONUCAH MOPAJOK pa3pabOTKU U BHEIPEHUS
B paboty kiaccudu-kanuu. B tabauunoM Buae coctaBiieH CIpaBOYHUK ITyJIOB B BUAE MOPTdeEs
OJTHOPOJIHBIX KpeauToB. bIlloK-cXeMa WIUIIOCTPUPYET CYUIHOCTh IPENJIOKEHUI aBTOPOB IO
aBTOMaTH3allud Ipoliecca TIPYHNIMPOBKM PpO3-HUYHBIX (UHAHCOBBIX akTUBOB. C  ydeToM
TEXHUYECKUX OCOOCHHOCTEH M B IIENIAX peaju3alMi BO3MOXHO-CTH pacyera oObeMa NMPOBU3MNA MO
OJIHOPOJIHBIM KpeJnuTaM, HE0OX0/IMMO Ha Ka)KJJOM KOHKPETHOM I1yJI€ 3aBECTH MOJIS.

KiroueBble ciioBa: (hUHAHCOBBIE AKTUBBI, MOTPEOMTEIBCKOE KPEIUTOBAHUE, PO3HUYHBIE
KPEIUTHI, OJHOPOAHBIE KPEAUTHI, OIIpeesIeHIe TPOBU3UH (PE3EPBOB)

BBenenune
[ToTpeburensckoe kpeauroBanue B KasaxcraHe mokassiBaeT B3pbIBHOM pocT. Kak mumier sxypHant
Forbes Kazakhstan u mo cBenenusm [lepBoro kpeautHoro 610po, 00beM pO3HUYHBIX KPEAUTOB

Ha koHen 2019 roxa cocraBui 5,4 TpiH TeHre, uTo Ha 37,6 % Gonbire nanHbIX B 2018 roay

[1]. banku HapaboTaqu CKOPUHIOBBIE CHCTEMBl KPEAUTOBAHUSA. ABTOMATH3alUU TaKXe MOJJIEeKAT
(uHaHCOBBIE AKTUBBI IPU POZHUYHOM KpeAUTOBaHUU. B HacTosiel craThe NpuBeIeH MPUMEp CO-
CTaBJICHHUs AJITOPUTMA 10 aBTOMATH3AIMK KiaccU(UKaIuU (PUHAHCOBBIX aKTHBOB C YYETOM PO3-
HUYHBIX POJYKTOB KPEIUTOBAHMSL.

OTnpaBHOM TOUKOM B3aMMOJEHCTBUS CTPYKTYPHBIX [TOAPA3AEICHNUN TP MHULIMALINY, OLICHKE
U peajun3aliy IPOeKTa B OpPraHU3alnu SABJSIETCS COIacoBaHME 11a0I0HOB crienupuKauyu Ou3Hec-
tpeboBanuii (Business Requirement Definition (BRD) x mporpammuomy obecnieuenuto. [lonsitue
BRD — nokymenra cnenudukanuu 6usnec-tpedoBanmii BBeneHo Six Sigma [2]. beccniopno, nan-
HBIN [TOAX0/1 IPUEMJIIEM JIJISl BCEX 3aMHTEPECOBAHHBIX U BOBJIEUEHHBIX CTOPOH B IPOLIECCE NTPOEKT-

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

150



| IUPPOBBIE TEXHOJIOI'MU B OKOHOMHUKE U MEHE/IKMEHTE |

HOU AesitenbHOCTU. ISt IPOCTOTHI M ya00CTBa aBTOPBI MPUACPKHUBAIOTCS CIEAyIONero gopmMara
U3II0KEHUS:

1. ILemn

2. Ccbliku

3. T'moccapuii

4. bwusznec TpeboBaHM
5. O6pa3 pemeHus

OrpanuueHust UCCIEOBAHUS:

1) myGnuKkanus UMeeT LENIbI0 HayyHOe M3JI0KEHUE BUJAEHUS IyTed aBTOMaTu3aluu Ou3Hec-
nporecca B 0AaHKOBCKON JeSITeIbHOCTH, 3aTParuBaroIleil OJHy U3 COCTABHBIX YacTed MO TPyIMITH-
pOBKe (PMHAHCOBBIX AKTHBOB,;

2) nroboe MpUMEHEHNE UIEU W/WIIN OTIENBHBIX ITyHKTOB MyOJIMKAIMU JOJDKHO MPOUTH Tpe/I-
BapUTEJIbHYIO OLIEHKY Ha MPEeAMET COOTBETCTBUS JACHCTBYIOIIUM WIN JOIOJHEHHBIM TPEOOBaHUAM,
npenbsaBiasieMblM [IpaBunamu co3zganus nposusuii (pezepBoB) 1o MCPO 9 u TpeboBaHUSIMU HOPM
3aKOHOJIaTeNbCcTBRa [3].

ean

Llensio noxkymenta BRD siBnsieTcs pa3paboTka mpoueaypsl KiaccupuKanuy (UHAHCOBBIX aK-
THUBOB U PE3EPBUPOBAHHS CPEJCTB B MHPOPMALIMOHHON OaHKOBCKOM CHCTEME.

ConepxaHue TOKyMEHTa MOXET M3MEHATHCS B XOJI€ pealn3aluu MPOeKTa. 3auHTEepEeCcOBaH-
HBIC JINIA IPUHUMAIOT, YTO U3MEHEHHUs TPEeOOBAaHUI MOTYT OTPEeOOBATh MEPEOLIEHKH CTOMMOCTH,
PECYpPCOB M CPOKOB C/Ia4d TPOEKTA.

Cceblikn
B texymiel npakTuke ciienyeT pyKOBOJCTBOBAThCS BHYTPEHHEW METOAMKOW pacuera MpOBHU-
3Wii, KOTOPYIO pa3pabaTeiBaeT GUHAHCOBAs OPraHU3aIMsA B COOTBETCTBUU ¢ [IpaBuiamu.

IIpumepHsbli I'1occapuii u cokpamenus

Opnopoanble pUHAHCOBBIE AKTHBBI — rpynma (PUHAHCOBBIX aKTHBOB CO CXOJIHBIMHU (00-
IIMMH ) XapaKTepUCTUKaAMH KPEAUTHOTO PUCKA;

IOK — noptdenb 0A1HOPOAHBIX KPEIUTOB;

CK — cobcTBeHHBIN KanuTan OaHKa.

Bbusnec TpeboBanus

Hcxonnbie faHHbIe, BO3MOKHOCTH OM3Heca U MOTPeOHOCTH KJIMEHTOB

B cBsi31 ¢ HEOOX0IMMOCTBIO pacueTa MPOBU3MI U aBTOMATH3alMK OM3HEc-TIpoliecca pazpado-
TaHa JUIsl PaCCMOTPEHUsI U BHEAPEHUs B paldoTy Mpolieaypa KiacCU(pUKALUKU aKTHBOB, YCIOBHBIX
00513aTeNBbCTB U (HOPMUPOBAHUS PE3EPBOB 110 HUM.

[Topsinox pa3paboTKu U BHEIPEHUs B paboTy Kilaccu(UKAIMK JOHKEH COCTOSITh U3 CIEAYIO-
IIUX ATAIOB:

1) 3aBeneHne cripaBOYHUKA B HH()OPMAITMOHHON crcTeMe OaHKa M0 CyMMe JIUMHUTAa COOCTBEH-
Horo kanutana (CK) 6anka;

2) 3aBeneHue cnpaBoyHuka mynos [1OK;

3) ompeneneHre COBOKYIHOI'O pa3Mepa KpeauTa (COBOKYIMHOW 3aJ0JDKEHHOCTH) Ha OJIHOTO
3aeMIIKKa U TpynnupoBka ogHOpoaHbIX rpyi ([TOK), urmoreyHsix 3aiiMOB U IPYyTrUX KPEAUTOB;

4) peanu3anus BO3MOXHOCTH pacyera o0beMa MpoBH3Hii 1o oaHopoaHbIM KpeautaMm (ITOK);

5) co3nanue npoBusuii (pe3epron) o [1OK;

6) xnaccuduxamms [10K;

7) xnaccuuKanys UNOTEYHBIX 3aiIMOB U JPYTUX KPEIUTOB;

8) mpuMeHeHue MPUHIUIA «HAUXYALIETO KJIaccay MPH KIacCUPHUKAINH;
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9) coznanue mpoBu3Uii (pe3epBOB).

B pamkax HacTosIIIuX OM3HeC TPeOOBAHUIT oNKMCHIBAeTCsl peanu3anus 1- 5 3Tanos:

1) 3aBefeHHe CpaBOYHHMKA B MH(POPMAIIMOHHON CHUCTEME MO CyMMe JMMHUTa COOCTBEHHOTO
KamuTajaa OaHka;

2) 3aBeneHue crpaBouHuka mysoB [1OK;

3) ompeneneHrue COBOKYIMHOTO pa3Mepa KpeauTa (COBOKYMHOM 3aJ0JIKEHHOCTH) Ha OJHOTO
3aemimuka U rpynnupoBka ogHopoaHbIX rpymi (ITOK), urmoreuHsix 3aiiMOB U IPYTUX KPEIAUTOB;

4) 3eanu3anus BO3SMOXKXHOCTH pacdyera o0beMa mpoBu3uii no ognopoausiM kpeautam (ITOK);

5) co3nanue npoBusuii (pe3epror) mo [TOK.

Oo0pa3 pemenus

B undopmanmonHoii cucreme 6aHKa HEOOXOIMMO 3aBECTH OTACIBHBIN CIHPAaBOYHUK (TI0JI€), B
KOTOPOM OyZIeT OTpa)kaThCsl MHPOpPMALU [0 CyMMe JTMMHUTA COOCTBEHHOr0 KanurTaia OaHka. B an-
roput™Me npuHATO 3HaueHue paBHoe 0,2 % OT COOCTBEHHOro KamuTajla OaHKa COTJIACHO JaHHBIM
¢una"coBoi oTueTHOCTH. [IpH 3TOM CymMMa JIMMuUTa COOCTBEHHOTrO Kamnurtana 0aHKa MOKET Iepuo-
JMYECKU MEHSATBHCS, B CBS3U C YeM HEOOXOAMMO MPETYCMOTPETh BO3MOKHOCTh H3MEHEHUS JAHHOTO
nokasareJsi.

Ha ocHoBaHHU JaHHOTO MOKa3arens cucTema OyJeT OCYLIECTBISATh TPYHNIUPOBKY OAHOPO-
Heix Tpynn (ITIOK), umoTeyHsIx 3aiiMOB U APYrHX KPEIUTOB B COOTBETCTBHHU C OM3HEC TpeOOBaHMU -
MH.

B cucreme HeoOxoauMo Takxke BecTu crnpaBouHuk mynoB [IOK, B koTopom OyayT oTpakaTh-
cs Bee mynsl [TOK.

CripaBOUHUK JTOJIKEH CO/IepKaTh B cebde:

A) Cnicok mynoB (HaUMEHOBaHMeE, 11eJIeBOE Ha3HAUCHHE TyJIa)

| Haumenosanue nyia (ITOK) | IleneBoe Ha3HaueHHE |

b) Kaxnplit myi, B cBOIO odepe]b, JOJDKEH COEep)KaTh B cebe MporpaMMbl (HAUMEHOBAHUS),
KOTOpbIe OYIyT OTHOCUTHCS K JaHHOMY myiy. [Ipu 3ToMm, K KakaoW mporpamme NpUCBauBaEeTCs
3HAUEHUE MPU3HAKA.

| HanmeHnoBanue kpeJuTHON IpOrpaMMbl | 3HavyeHne Npu3HaKa

ITpu 5TOM HEOOXOMMO peann30BaTh BOZMOKHOCTh B JAHHOM CIIPaBOYHHKE:

- U3MEHEHMsI HAMMEHOBAaHMS I1yJIa U 1IEJIEBOI0 Ha3HAUYCHMS;

- no0OaBneHus (YCTaHOBJIEHHS) HOBOTO ITyJIa C YCTaHOBJIEHHWEM II€JIEBOI0 Ha3HAUYCHMUS,

- ylaJeHus myna;

- U3MEHEHUs] HAaUMEHOBAHUN KPEIUTHON MPOrpaMMbl, KOTOPbIE BXOJAT B KaXKIblH KOHKpET-
HBIU Iy,

- noOaBieHus (YCTaHOBJIEHHS) HOBBIX KPEAMTHBIX NPOrpaMM, KOTOpble OYyIyT BXOJUTH B
KaKIblli KOHKPETHBIN ITyJI C YCTAHOBJIECHUEM 3HAUEHUS IPU3HAKA;

- yaJeHusl IporpaMM KpeIuTOBaHUS, KOTOPbIE BXOAST B KayKblii KOHKPETHBIN MYI;

- U3MEHEHMSI 3HAUEHUS IPU3HAKA IIPOTpaMMbl KpEAUTOBAHUS.

CnpaBounuk mynoB [IOK momken comepxath B cede crnenyromtue myiasl [IOK (em. Tabmwuiy 1):

Taoauna 1 - CnpaBounuk nyJos [IOK

HeﬂeBoe HasHave- 3HaueHue npu-

Iya/IIporpamma o e |
Ilya ABTo IIpuobperenne
ABTOMOOHJIS

HpOFpaMMLI KpEAUTOBaHUSL aBTOMOOMJICH B 3aBUCUMOCTH OT BHUa PbIHKa U
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Hesaepoe HazHave- | 3HAYeHHE IPU-

ya/Ilporpamma HHe 3HAKa

3aJIOFOBOr0 00ECIIEUEHHS

IIpnobGperenue
JKHJIbsSI Ha TIePBUY-
HOM HJI BTOPHY-
HOM pBIHKE

IIyn Unotexa

[Iporpamma Unoteunoe kpenutoBanue CraHgapT»

Hnotexa

HporpaMMa «Amnoteunoe KpEAUTOBAHUC EI)ICTpOTeKa»

Hnoteka nmporpamma

Hnoreka KoprnopaTuBHas

[InaBaromas nporpamMma

®dukcupoBaHHas Iporpamma

Hnoreunoe kpeautoBanue "bromxeTHbIH"

Hnoreka 11t COTpyIHUKOB

IIya Heotsoxkka

[TporpaMmbI KpeaUTOBAHNUS Ha HEOTIOKHBIE HYXKJIbI

ITIyn Be33zanorosbie KpeauTsl (AKCIpecchl)

ABTO-DKCcmpecc

[Iporpamma «Oxnpecc kpeauroBanue New»

Okcmpecc new "ToBapsl HOBCeJHEBHOTO cripoca”

Okcmpecc New Mukpo

IIya Kaprouku

Kaprounoe kpenutoBanue
Mya dxenpece — 311 (mox 31IT)

IMporpamma «3KkcTpecc KPeANUTHI MO 3apIIATHEIM ITPOESKTaM)

Oxcmpecc 311 -"KiuenT qpyroro 6anka"

Mya CoTpyaHuxu

Cotpynaukn 6aHKa

CotpynHuky ahGpUIMpOBaHHBIX KOMITAHHN

IIys kpeauT moa aAeno3uT

‘ Iporpamma «KpeanToBanue 1o oOecrieyeHne AEO3UTa

IIpumeuanue: 1o TeM nporpamMmam, 1o KOTOPbIM HE MPOCTABIEHO 3HAUYEHUE MTPU3HAKa, 3Ha-
YeHus1 Oy1yT MPeI0CTaBICHbI JOMOJIHUTENBHO.

OmnpeneneHre COBOKYITHOIO pa3Mmepa KpeauTa (COBOKYITHOM 3aJ0JIKEHHOCTH) Ha OJHOTO
3aeMIIMKa U rpynnupoBka oaHoponHblx rpymn (ITOK), umoreynsix 3aliMOB M JPYTHX KpPEIUTOB
JIOJKHA MTPOUCXOIUTH 110 HIDKECTIeAyIoUel cxeme (pUCYHOK 1).

OmnpeneneHre COBOKYMHOIO pa3Mmepa KpeauTa (COBOKYNMHOM 3aJ0JDKEHHOCTH) Ha OJHOTO
3aemiuka u rpynnupoBka ogHopoaHsix rpynn (IIOK), unoredynsix 3aiiMOB U IpYrux KpeauTOB
JIOJDKHO NTPOUCXOJIUTh B ABTOMAaTHYECKOM PEXHUME — €KEMECAUHO, T. €. IOCTAaBUTh JAHHYIO MpOIie-
Iypy Ha aBTOMAT IO pachucaHuio. Takke JOMOJHUTENbHO HEOOXOAUMO MPEAyCMOTPETh MPOBEe-
HUS JTaHHOM IPOILENYphI IYTEM PYYHOI'O 3allyCKa COOTBETCTBYIOILIEH ONEPAllU B BUJE «KHOIIKa -
«"pynnupoBKa KpeaAuTOBY.

B nensax peanuszanuu BO3MOXHOCTH pacyeTa o0beMa MPOBU3HUN MO OJHOPOIHBIM KpeIuTam,
HE00XO0AMMO Ha Ka)KJJOM KOHKPETHOM ITyJI€ 3aBECTH IMOJIS:

a) «YpoBeHb npoBusuii (neonra) B %», B KOTOPOM JOJDKEH MPOCTABIATHCS YPOBEHb IPOBH-
3uit (neonra) B mpoueHTtax. [Ipu 3ToM cucteMa T0JbKHA MTO3BOJIATh MEHAThH JaHHBIM KO3 GUIIUESHT
B PYYHOM PEKUME;
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0) «O0BpeM npoBU3HiA (TEHTE)», B KOTOPOM OyAEeT aBTOMAaTUYECKH OTPAXKaThcsi 00BEM MPOBH-
3uii B TeHre. [Ipu 3ToM, He0OXOAMMO MPETYCMOTPETh OTNIEPAIUIO B BUIE «KHOMKa» - «Pacder o0be-
Ma MPOBU3MI», HAKAaB Ha KOTOPYIO CHUCTEMa IOCYMTACT MO HUKENPHUBEICHHOH (Qopmyne o0beM
MIPOBU3MI U OTpa3uT ee B noje «O06beM MpoBU3Hil (TEHTE)».

dopmyJia pacuera 00beMa NPOBU3HIA (B TeHre)

Vop.= Snok *+ Kop., (1)
rae V np. - 00beM NpOBHU3HUI;

S mok — noptdens oTHOPOAHBIX KpeauToB. (CucTeMa AODKHA TOCYUTATh OOIIYIO CYyMMY 3a-
JOJDKEHHOCTH IO BCEM KpeIuTaM, KOTOpble momanu B maccuB C, IO OCTaTkaM Ha BCEX cyeTax
32€MIIIUKOB);

K np. - xospdunment ypoBHs npoBusuil (ypoBHs nedoinra) — Oepercst u3 nois «YpoBeHb
npoBu3ni (nedonra) B %o».

1. OnpeaeneHne COBOKYNHOM
pa3mepa kpeguTa Ha
1 33eMUIMER

2. ¥ kpeguta
=0,2 % oT cOOCTBEHHOTO KanvTana
Bauka (CK) ?

4. MaccHB JaHHbIX «A» -
KpeauThl C CYMMOW =
0.2 % CK

3. MaccKe gaHHblx «Be - . 10.
euThl C CyMMOR < 0,2 MaccHB JaHHBIX «AZ»

CK

0

5. TpUaHAKK OQHOPOOHOCTH
KPEOWTOR:

Moarotosnet
9. MaccHB AaHHbIX «A1» K KNACCHMUKALIAW N0 APYTHM
1. Llenesoe HasHa4eHue (PUHAHCOBLIM aKTHBaM

2 Bua ofecneseHns

MoaroToBneH
K KNaccueMKaLmmn no
PUHAHCOBOMY AKTHUBY
«inoTeka»

6.
COOTBETCTBYET NPU3HARY (LLMdpy)
0AHOPOAHOCTH?

11. MaccHB JaHHLIX «A 2»

T. MaccHe paHHbiX €Cs - MopTdent 0aHOPOAHLIX kpeawTos (MOK):

1. MOK "Kpepuroeanue 6y AsTo" - «Cl»

2. MOK «KpeauToBanue Hosoe AsTo» - €C2»
3. MOK aMnoTexa» - «C3» Mpy KnaccuguEaLMii MAacCHBOB
4. NOK «HeoTno#Hbie HYRAbE - «C4n «Als WA 2n

5. MOK «Be3zanorosbie KpeguTbi® - «C5» NPUMEHAETCA NPHUHLMN

6. MOK «KpeauTHble KAapTHI® - C6» «HAWXYOLWWA KPUTEDHAS

7. MNOK «3xcnpecc - 3apnnara» - «C7»
8. TIOK «CoTpyaHukn» - «C82

9. MNOK «Kpeawt noa aenosut» - «C9»

MNOK nogroToBNEHb! K
KNACCHDUKALIMK

KoHeL, rpynnuposkd MOK, WNOTEYHbIX 32AMOEB W 0CTANbHbIX KDEAHTOB

Pucynox 1 - Ancopumm asmomamusayuu K1accuQurkayuu poSHUUHbIX GUHAHCOBBIX AKMUBOS
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Co3nanue npoBusuii (pesepson) no [NOK

®opmupoBanue npoBusuil nmo [NOK H0KHO MPOUCXOAUTH B aBTOMATHYECKOM PEXUME —
€KEKBAPTAJIbHO, T. €. MOCTABUTh HA aBTOMAT MO pacHucaHuio. Takke HEOOXOAMMO pPeann30BaTh
BO3MOKHOCTH (popmupoBanus npousuii o IIOK nmyrem pydHoro 3amycka COOTBETCTBYIOIICH oOrIe-
pauuu B Buje «kHomKay - «Chopmuposats nposusuu mo [TOK».

Cxema OyXxrajaTepckux NpoBOAOK Mo dopmupoBanuto mposusuii mo ITOK wHeobxommmo
MPEIOCTABUTH B IOTIOJTHUTEIHHOU CIICIU(UKALINN.

3akiroueHue

[IpuMeHeHHe TEXHUKH ajJrOPUTMH3AIMU CO CTOPOHBI yYaCTBYIONIMX W 3aWHTEPECOBAHHBIX
MOJIpa3JIeICHU TIPU TTOCTAHOBKE 3a/ad TMepei JenapTaMeHTOM HH(POPMAIIMOHHBIX TEXHOJIOTHMA
MO3BOJISIET (POPCUPOBATH MPOIIECChl MU(POBU3ALMU B OpraHu3aiuu. B yueOHOM Keiice mpencTas-
neH popmar cnenudukanuu ouzHec-TpedoBanmii (Business Requirement Definition) mo gpopmupo-
BaHUIO NpoBu3uil. [lpu ganmpHEHIeM HCCIeIOBAaHUU U TPAKTUYECKOM BHEIPCHUU PAcueTOB pe3ep-
BOB 110 (PMHAHCOBBIM aKTUBaM PEKOMEH]IYEM OCHOBBIBATHCS HA JICHCTBYIOIINUX MPAaBHIIaX B 001aCTH
0OaHKOBCKOM JeSITeIIbHOCTH.
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Omaposa E.T.
Besmexk Hecuesieyaeri Kap:Kbl aKTHUBTEPIH KiKTeyl aBTOMATTAHABIPY aJTOPUTMI

OmapoBa Epkexan FaabiMkbi3bl, KazakcTaH-bpuTaH TEeXHUKAJIBIK YHHBEPCUTETIHIH
«Kap>xbl» MaMaHIbIFbIHBIH MAarUCTPAHThI

AnaaTna. Makanana OeleKk HecHeNeyeri Kap»Kbl aKTUBTEPIH KIKTEy/I aBTOMATTAHIBIPY
AITOPUTMIH KYPY TypaJibl Ke¥ic KenTipiireH. Kocimkep ikTiH HEeri3ri TalanTapblHbIH CHEIU(DHUKACHI
TONTBIPBUIBIN, KIKTEYAl 93ipJey *oHE eHri3y TopriOi cumarrtanFaH. KecTtenmik Typae TONTapiablH
aHBIKTAMAJIBIFBI ~ OipTeKTeC Hecuwenep mopTdeni TypiHAE KypacThIpbUiagbl.  biaok-cxema
aBTOpJIAPABIH O6JIeK KapKbl aKTUBTEPIH TOMNTACTBIPY MPOLECIH aBTOMATTAHIBIPY >KOHIHJIETI
YCBHIHBICTAPBIHBIH MOHIH KopceTe/li. TeXHUKAIBIK EPEeKIICITIKTEPIH eCKEPe OTBIPBIN KOHE OIpPTEeKTI
Hecuesnep OOMbIHIIA TPOBU3HMSIIAPIBIH KOJIEMiH ecenTey MYMKIHIITIH )Ky3€ere acblpy YIIiH op HAKThI
MyJIj1a epicTep KYpy Kaxer.

Tyiiin ce3aep: Kap>KbUIbIK aKTUBTEP, TYTHIHYIIBUIBIK HECHEINEY, OIIeK Hecuenep, OipTeKTec
Hecuelnep, MPOBU3USIHBI (PE3EPBTEP/Ii) aHBIKTAY

Omarova Ye.G.
Algorithm for automating the classification of financial assets in retail lending

Omarova Yerkezhan Galymkyzy, Master's student majoring in Finance", the Kazakh-
British Technical University

Abstract. The article presents a case on drawing up an algorithm for automating the classifi-
cation of financial assets in retail lending. The filling of the specification of the main business re-
quirements is given, as well as the procedure for the development and practical implementation
of the classification is described. The Pools Directory is compiled in a tabular form as a portfolio
of homogeneous loans. The block diagram illustrates the essence of the authors' proposals to
automate the process of grouping retail financial assets. In order to implement the possibility of
calculating the volume of provisions for homogeneous loans, it is necessary to create fields on
each specific pool taking into account its technical features.

Keywords: financial assets, consumer lending, retail loans, homogeneous loans, determina-
tion of provisions (reserves)
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